



A 


FOREST FLORA 

rop^ THE 

PUNJAB 

WITH 

HAZARA AND DELHI 

BY 

R. N. PARKER 

Conservator of Forests and Forest Botanist: 
Second Edition. 



Lahore : 

PeI»TEI> Bsr THE SHPBRrKTBHBBH’T, GOTEBNMBNT PbIJSTIKH, PUBJl,!. 

1994. 

Thacotr & Co., I.T^, ( 

'".JEIOMBAV. ' 


Revised Ust ot Agents for the sale of Funjah Government Publications. 


In the United Kingdom. 


In India 


Constable &Co., 10, Orange Street, 
Leicester Square, London, W. C, 

KeoAnPadl, Tbenou, Tbubner&Co„ 
Limited, 6S-74, Carter Lane, E. C„ 
and 39, IS’cw Oxford Street, London, 
W. C. 

j Bbenabd Quabiich, 11, Grafton Street, 
]^ew Bond Street, London, W. 

T, Fishes Unwiit, Limited, No. 1» 

' Adelpbi Terrace, London, W. C. 

p. S.. King & Pon, 2& 4, Great Smith 
Street, Westminster, London, S. W. 

GEiNDLAt & Co., 54, Parliament Street, 
London, S. W. 

W. Thaoeeb, & Co, 2, Creed Lane, 
London, E. C. 

'LrzAC& Co., 46, Great Bussell Street, 
London, W. C. 

B. H. BiAokvpbli, 50 and 51, Broad Street, 


The Managbe, Imperial Book Dopdt" 
Delhi. 

Ghlab Singh & Sons, MnM-i-’Am Press 
Lahore. 

AIanagrb, Punjab Law Book Depdt, 
Anarkali Bazar, Lahore. 

Rama Kbishna & Sons, Bock-sellers and 
NewsAg'^nts, Anarkali Street, Lahore. 

Honobabe Secbbtabt, Punjab Religious 
Book Society, Anarkali, Lahore. 

M. Abdul Aziz,* Manager, The VaMl 
and Rose Bazar Electric Press, Am- 
ritsar. 

L. Labhu Ram, Book seller, Ludhiana. 

N. B. Mathue, Superintendent and Pro- 

prietor, Nazir Kanun Hind PreaSj^ 
Allahabad, ^ 


' Oxford. 

Deighton Bell &> Co,, Limited, Cam- 
bridge. 

Oliteb & Bond, Tweeddale Court, 
Edinburgh. 


D. B. Tababoeevada, Sons & Co., 
Bombay. 

Thackbb, Spink & Co., Calcutta and 
Simla. 


E. PoNSONBT, Limitedf 116, Grafton 
Street, Dublin. 

Messrs, Whbldon t Wesley, 

2,5 & 4, Arthur Street, New Oxford 
Street, London, W. C. 2. 

Messrs. East and West, Limited, 3, 
Victoria Sireeti London, S. W. I * , ^ 


Newman ^&^C ajJ>l«rHsr 
TAMBBAr & Co., Calcutta. 
Thacksb & Co., Bombay. 
Higginbothams, Limited, Madras. 
T, Fishes Unwin, Calcutta. 


On the Continent. 


V. Kalyanabam Ivbb & Co., 189, 
Esplanade Row, Madras. 


EbUbst Lebouh, 28, Rue Bonaparte, 
Paris, France. ‘ 

MaminiJS Nwhotn, The Hague, Hol- 
land. 

Otto HabeASAowitz, Leipzig. 
biediandeb & SoHAN, Berlin. 


G. A. Natesan & Co., Madras. 
SuPEBiNTENDSNT, American Baptist 
Mission Press, Rangoon. 

Thb Managbb, "Hitavada/^ Nagpur, 
Central ProTinces, 


X 



INTRODUCTION. 


The area dealt -with in this flora includes in addition to the 
Province of the Punjab, as at present constituted, the territory 
to the west of the Jumna attached to the Imperial Capital at 
Delhi and the Hazara District of the North-West Frontier Pro- 
vince . Both these areas belong geographically t o the Punjab and 
were until recently included in the Province. 

Though primarily intended for forest officers there is in India 
a large class interested in the vegetation and particularly in trees 
and shrubs. These persons wish to Imow the names of the trees 
and shrubs they constantly see in the course of their duties, in 
gardens, on roadsides or planted at railway stations, &c. I 
have often been -asked to recommend a book which will enable 
a man, often with a good knowledge of botany, to identify the 
plants he sees commonly in gardens, and I have had to reply that 
there is no such book available. These garden plants are largely 
exotic species from all parts of the world, and an extensive library 
is necessary to be able to identify them. Apart from these 
members of the public to whom I hope this book may be of use,' 
a knowledge of garden plants is of interest to many forest officers. 
During the year I w'orked at Dehra Dun as Forest Botanist I 
had a considerable number of exotic plants sent in for identifica- 
tion by forest officers. For this reason I have mentioned most 
of the exotic trees and shrubs grown in the Punjab, and as the 
mere mention of the name of a plant is useless to any one wrho 
does not know the plant, I have added the descriptions in full 
in the case of those commonly grown and more briefly for’ most 
of the remainder. These descriptions will be found in small type 
at the end of the family to which the plant belongs or at the 
end of the genus if in that genus there are also indigenous re- 
presentatives. To make this portion of the work complete is of 
course impossible since plants are introduced and distributed for 
a time and then may be allowed to die out and fresh plants are 
constantly being imported, but at the present time the number 
of species gro'wn in gardens in the Pro-vince is comparatively 
small and the exotic garden flora does not change rapidly. A 
large proportion of the exotic plants gro’wn are plants of economic 
importance, and many have been introduced repeatedly at con* 
siderable trouble by persons who were unaware that they already 
existed in cultivation, so that an account of such plants 'with 
notes on their gro’wth in the Punjab may be found useful. 
Although the inclusion of these garden plants has added to the 
bulk of the book it does not increase the ffifficulty of identifying a 
wild plant, since exotics have been omitted from all the keya 
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and are only taken into consideration in the Synopsis of the 
families. 

I haTe included all trees, shrubs and woody chmhers found 
wild or naturalized in the area dealt with and I have also included 
the undeishrubs. The distinction between trees and shrubs is 
notoriously difficult to define, but the distinction between an 
underahrub and a herb is even more so. In many cases it is 
merely a question of locality and probably most undershrubs 
become under favorable conditions almost shrubs and under un- 
favorable conditions remain herbaceous. It may be objected that 
undershrubs should not to be included in a forest flora, but this I 
hold depends on the province for which the flora is prepared. In 
a province like the Punjab whore the flora is relatively poor it 
should not be difficult for a forest officer to know most of the 
Uttdershrubs as well as the more woody plants, and mMiy of 
them are of considerable importance as fodder plants for camels. 
With a very few exceptions, e.g., IHoscorea, I have made no 
mention whatever of herbs, only a few of economic importance or 
particularly conspicuous or likely to be confused with woody 
species being briefly mentioned. Several plants such as the 
mango, Boiinia, white siris and others, I have included though 
they are not wild nor properly naturalized in the Punjab. They 
are however so commonly grown in certain places that they 
are frequently taken to be indigenous, and it is less confusing 
to treat them as such, than it would be to include them with 
the obviously exotic species. 

For those interested in the progress of forest botany I would 
make a few suggestions as to the manner in which they can 
assist. The writer of a “flora has to depend for his information 
almost entirely on dried herbarium specimens, and there are many 
points which cannot be ascertained from ordinary specimens, 
such as for instance the dimensions attained by a tree or shrub, 
the color of the flowers, &c. For these he has to depend on 
notes made in the field, such notes if sent in with a specimen 
of the plant to wHch they refer are in most herbaria attached 
to the sheet on which the plant is mounted and remain as a per- 
manent record. In addition to this, species not at present known 
to occur in the Punjab or found growing in districts in which they 
have not been recorded should be collected and sent to Dehra 
Dun where they will be carefully preserved for future reference. 
Many species have been assigned to the Punjab by various 
authorities, but no specimens are available to prove their occur- 
rence. Moat of these ,I have accepted although I have seen 
no specimens in the herbaria at Dehra Dun, Calcutta Botanic 
Gardens and Indian Museum or Kew. 
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lAst of species included in the Punjab Forest Flora although I have 
seen no specimen frorn the Punjab, with reasons for their inclusion. 

Milrasa velutina. — ^E. M. Coventry, mss. J. H. Lace, Temp* 
Working Plan, Kalesar, 1892, p. 4. 

Cochlospermnm Gossypium. — ^Brandis, For. M. p. 17. 

Tamarix salina. — ^Thiselton Dyer in Hook, f. PI. Brit. Ind. I 
p. 248. 

Burya acuminata. — ^E. M. Coventry, mss. 

Sida acuta. — ^Pl. Brit. Ind., vol. I, p. 323. 

Habiacus Mrtus. — ^Dutliie, PI. Upper Gang. Plain, p. 89. 

Pterospermum acerifolium. — ^E. M. Coventry, mss. 

Triumfetta rhomboidea. — ^Pl. Brit. Ind., vol. I, p. 395. 

Glycosmis pentaphylla. — ^Fl. Brit. Ind., vol. I, p. 500. 

Commiphora Mukul. — Gurgaon Dist. G:>z., 1883-84, p. 17, 
and Brandis, Ind. Trees, p. 703. 

Gouania leptostaehya. — J. H. Lace, in Hart, Kangra Work- 
ing Plan, p. cv. 

Leea alta. — ^Duthie, PI. Upper Gang., Tlain, p. 175. 

Semeearpus Anaearcliura. — ^PI. Brit. Ind.. vol. II, p. 31. 

Tephrosia procumbens. — See p. 134. 

Caragana decortieans. — ^Prain, Journ. As. Soc. Beng. LXVI, 
(ii)5 2, p. 372. 

Uraria lagopus. — ^Duthie, FI. Upper Gang. Plain, p. 274. 

Spatholobus Boxburghii. — See p. 164. 

Pyrus Aucuparia. — ^Pl. Brit. Ind., vol. II, p. 375. 

Cordia Macleodii. — J. H. Lace, in Hart, Kangra WorMng 
Plan, p, ciy, and ^' .L. Pigot, Murree 
and Kahuta Working Plan, p. Ixxxiii. 

Premna herbacea. — Brandis, Ind. Trees, p. 511. 

" * 

Haloxylon multiflorum.' — Brit. Ind., vol. V, p. 16. 

Anabasis phyllophora.— Pl»,Brit- Ind., yol. V., p. 19: 

Daphne retusa. — See p. 434. 

Trema orientalis. — J. H. Lace,, in Hart, Kangra Working 
Plan, p.'ex, 

Pouzolzia viminea. — ^Ph Brit, Ind. v, p. 681 . 

Phoemx humilis. — See p. 628- 



IV 


Two couraea are open to the writer of a flora — he may either 
aim at making his descriptions as short and concise as possible or he 
may endeavour to describe the plants in full detail. The 
first course has many obvious advantages, but if only a few charac- 
ters are selected to distinguish between two species of a genus 
it will frequently be found that a plant is not in the proper stage 
and hence cannot be identified whereas had a detailed description 
of the two been given it could in many cases be determined on 
other characters. Forest officers frequently are only able to visit 
certain localities at certain times of the year and consequently it 
often happens that they know a plant well in fruit but have not 
seen it in flower and vice versd. For the last two years I have 
been using most of the Indian Floras and I have found detailed 
descriptions most useful especially those given by Dr. Cooke in 
his Flora of the Presidency of Bombay. I have therefore decided 
in favor of detailed descriptions, and I particularly wish to ack- 
nowledge the use I have made of Cooke’s Flora which has been 
constantly referred to when describing plants which he also deals 
with and in a few cases where the specimens at Dehra Dun have 
been very scanty I have had to rely mainly on the excellent 
descriptions given by Cooke. I have also freely consulted the 
foUoTOng works amonpt many others : — Collett, Flora Sim- 
lensis 5 Brandis, Forest Flora and Indian Trees ; Duthie, Flora of 
Upper Gangetic Plain, volumes 1 and 2 ; Schneider, Illustriertes 
Handbueh der Laubholzkunde ; Kanjilal, Forest Flora ; and of 
■course Hooker’s Flora of British India. 

I would warn anyone using the vernacular names as a " short 
cut ” to identification of the serious risk of error he runs ; if they 

■ 'are so used it is essential to compare the description with the plant 
in question., I contemplated omitting the vernacular names al- 

■ together as my own experience with them has been that they are 
admost valueless except in the cases of well-known plants . I have 
frequently tried to identify a plant which I could not find in flower 
or fruit, from its vernacular name using the extensive lists of 
vemaeidar names to be found in E. M. Coventry’s Catalogue of 
Trees and Shrubs of the Punjab, J. L. Stewart’s Punjab Plants 
and J. S. Gamble’s Manual of Indian Timbers, but I cannot re- 
member having been once successful though the plants I wished 
to identify were by no means rare. I have found numerous in- 
stances of Forest Officers quoting a botanical name obtained from 
a hst giving the botanical equivalents of vernacular names, 
which had they looked at the description of the plant they must 
have seen was wrong. Having obtained the probable identifica- • 
tion of a plant from’ incomplete niaterial the vernacular name may 

, Jie found to confirm the identification and for this purpose they 
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are useful but more cannot be expected from the majority cf 
vernacular names. Very many names AVill be found with a 
number of forms of spelling though obviously the same name such 
as hamila, hdmbla, hamhal, Mmal, hamela, all quoted by E. HI. 
Coventry for MalZofw : in such cases I have usually 

quoted one or two forms of the name only to avoid confusion. 
A little experience will soon show the sort of variations the Punjab 
villager makes in such words and the omission of what amounts 
to petty differences of pronunciation will probably caiTse less 
confusion than the indefinite multiplication of the names. Very 
many vernacular names I have omitted because they are used 
for a large number of plants, thus hatti is always given in Eawal- 
pindi as the vernacular name of Xylosma longifoliiim and would ■ 
be an excellent vernacular name were it not also used for at least" 
half-a-do^en other species ; in fact it is a genei'al name for ' any 
evergreen tree or shrub which has no special name of its own. 
These remarks are intended to show why I have been unable to 
give vernacular names for many common plants and have also 
been unable to use many vernacular names which have been 
supplied to me by Forest Officers. 3^ sort out the really useful 
vernacular names from the mass wliich has been collected 
is a matter of great difficulty and I cannot guarantee that the 
names I have quoted are reliable and in any case a villager 
when asked the name of a tree he does not know will usually give 
the first name that comes into his head so that eveii the best 
names will often appear unreliable. 

In describing the armament of plants I have' used the word 
thomtox metamorphosed branches, spine for metamorphosed 
leaves, bracts and stipules, and prickle for a superficial out-growth 
from the bark. This is by no means miivei-sal or even usual in 
botanical works, but has made it imnecessary to give any re- 
marks as to the origin of the thorns, &c., found on the plants- 
described. It is not possible to carry the distinction very far since, 
branches which end in a thorn or tend to be thomrlike can only 
be called spinescent and the specific name spinosa has been given' 
to plants which -are thorny, spiny or prickly indiscriminately. 
These remarks will however explain why I have sometimes used 
the term thorn as opposed to spine or spine as something distinct 
from prickle. 

My thanks are due to Mr. E. S. Hole, Forest Botanist, Dehra 
Dun, for facilities for wojfeg at Dehra Dun where alrnost all 
this work has been prepared -and for the free use of the library 
amd herbarium. Also to Major -Gage, Director of tha- Ifoyw 
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Botanic Gardens, Calcutta, for his generous hospitality and 
facilities for -working at the herbarium in Calcutta . To Dr. Carter, 
Economic Botanist, for permission to inspect the herbarium at the 
Indian Museum To Herr 0. K. Schneider, Vienna, for kindly 
checking the identifications of Berberies in my o-wn collection, 
and to 1). Griffiths of the Bureau of Plant Industry, Washington, 
United States of America, for the identification of Opuntia stricta 
and for sending me full-sized photographs of it and of its closest 
ally. 

Most of the Punjab Forest Officers have contributed to this 
■work mainly in furnishing vernacular names, and from Mr. Jerram 
and Bhai Kartar Singh I have received good collections of speci- 
mens -which have been of considerable use. Mr. E. M. Coventry, 
formerly of the Punjab Forest Department, on Iris retiring from 
the service handed on to me some manuscript notes which I 
have been able to use. 

Lahore : E. N. PAEKEE. 

Ap^il 1913. 

It was my intention to visit the Kew Herbarium before send- 
ing the first edition to the press hut the outbreak of war prevented 
this. Consequently I had to leave the treatment of several genera 
in a state that I was by no means satisfied with. In the present 
edition I have endeavoured to remove such defects as I knew 
oeeurred and have added several species either discovered bet- 
ween 1915 and 1920tnrT5t5Reeted fii the Punjab lor the first time 
■during that period. The time available has not been sufficient 
to fflttable me to revise the first edition completely, had I done 
BO I should have added the Cucurbitacese and Passifloracese. 

the former family Tridhosanthes palmata, Eoxb. should have 
■been described as although said to be herbaceous it is at least 
at times a large woody climber. Passijiora suberosa, Linn, is 
naturalised near Lahore though not very common as yet. The 
gen-QS Tamarix also seems to require a thorough revision. 

■ My thanks are due to the Director and Herbarium Staff of 
the Eoyal Botanic Gardens, Kew,, for every facility to work at 
Kew. To Mr. S. T. Dunn I am indebted for the trouble he 
has taken over specimens I sent from time to time from the 
Chamba State. 

E. N. PAEKEE, 


August 1921. 
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Genetal Account of the Flora of the Punjab- 

The Punjab may conveniently be divided into the following 
areas, each of which has a characteristic type of vegetation : — 

(i) The Plains ; (ii) The Salt Eange ; (iii) The Sub-Hiina- 
layan tract ; and (w) The Himalaya. 

The Plains is by far the largest of these divisions but is the 
poorest in its vegetation owing to the dryness of the climate. The 
bomidary on the Bast, South and West is the pohtical boundary 
of the Province. On the North this division is bounded west of 
the -Jhelum by the Salt Eange and east of the Jhelum by the 
Sub-Himalayan tract. Portions of the Gurdaspur, Hoshiarpur 
and Ambala Districts have a rainfall approaching 40 inches, and 
although geographically part of the plains have a Sub-Himalayan 
flora. The forests in the plains w'here they have not been 
destroyed by the increase of cultivation consist of three trees : — 
Prosopis spicigera, Salvadora oleoides and Capparis aphylla. The 
height varies from 15 to 30 feet and the trees tend to occur in 
clumps leaving bare ground between the clumps. It is usually 
possible without much difficulty to drive a trap through these 
forests or raMs as they are called, as the trees are seldom close 
enough to prevent the passage of a trap. Except for old rivet 
banks the ground is to the eye dead level and the aspect of the 
vegetation the same mile after mile, so as there are no land 
marks it is necessary to guide oneself by the sun- Except in the 
case of Salvadora which regenerates fairly well in dense shady 
clumps, young growth is mairtly due to root suckers which Proso- 
pis, Capparis and most of the raJch shrubs Jubduce. Seedling rer 
generation of Prosopis spicigera is only found near rivers and mv 
depressions where water collects during the monsoon. Ch'mbet^ 
are relatively numerous, and it is not uncommon to find 8or 4 diffe# ' 
ent species of climbers growing over a big Salvadora or Capparis A 

The increase of irrigatiQn has been almost entirely at the ex', 
pense of the rakTi^ and the time is fast approaching when none 
of them will be left in their original condition as those which have 
not been thrown open to cultivation are worked for firewood. In. 
the case of small ra&fes 'surrounded by cultivation it is not uncom- 
mon to find trees such as Acacia arabica. Acacia modesta, Moms 
alba and other plants not normally found in the raJehs establish- 
ing themselves, due probably to an increase in the relative 
humidity, rise of the subsoil water level and moderation of the hot 
wind brought about by irrigation and cultivation. Outside the 
rahlisin irrigated tracts the typical rahli plants very soon disappear 
and are replaced by cultivated plants such as Acacia arabica; 
Albizaa Lebbek, Zizyphus Jujuba, etc. In the moister parts 
the plains Sub-Himalayan plants are extending their ma^ and 
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some of them 'will probably in time extend all over the irrigated 
portion of the plains . 

The influence of soil is more marked in the plains than in 
the other divisions. Tracts impregnated with salts locally 
known as kallar are widely distributed, The salts are usually 
chloride, sulphate and carbonate of sodium in varying propor- 
tions. These sahne patches are usually irregular in outhne, but 
sometimes occur in long strips. As a rule in the rahhs in the 
dry season the saline patches are quite bare, the surface having a 
peculiar polished appearance. If broken up by ploughing or if 
a mound of earth or a brick is placed on the surface a white 
incrustation of salt results owing to the raised surface causing a 
local increase in evaporation, but as a rule they can only be recog- 
nised by the absence of vegetation and the polished appearance 
of the surface. The cause of the accumulation of salts near the 
surface is that for some reason the amount of water which evapo- 
rates from the surface is greater than the amount of rain wliich falls 
on the surface and percolates dowm into the sub-soil w'ater. 
Sometimes percolation downwards is prevented by a hard bed 
..of clay, at other times by a layer of argillaceous concretionary 
podular limestone (hanhar), but a layer of kanTcar beneath the 
surface does not always give rke to kallar. Apart from the direct- 
ly injurious effects of an abnormally large proportion of Saltg in 
the soil, the presence of the salts makes the soil very impervious 
to water so that in years of good rainfall patches of kallar are 
superficially waterlogged. Eain water may lie on the surface 
for days until it is evaporated away and yet during this time have 
/>nly sunk a few inches into the soil. During a favorable monsoon 
'haH^ patches usually get covered with a grass — Sporobolus 
(asabicus, Boiss, vem. lunakh. This grass is usually found grow- 

pTwe on .the worst kallar for a brief period after heavy rain. 
?wery soon after the rain the lunakh dries up and the patches soon 
-.^'sume their bare polished aspect especially if exposed to gi'azing. 
■J^muthh growing pure is a sure sign "of soil heavily impregnated 
with kcdlar. If the soil is being improved by irrigation, closure 
.to grasang and planting up the good soil around the saline patch; 

• other grasses appear and the lunakh is soon driven out, as it can 
only hold its own in places where its competitors are kept back 
by an excess of salt. Salsola foetida and Suaeda fruticosa aro 
specially adapted for saline situations and wherever they are 
common it is safe to assume that the soil is saline. Trees wliich 
wiU stand drought and water-logging usually do better than 
others on saline soils, for instance Acacia arabica, Tamarix 
artieulata and Butea frondosa will stand more salt in the soil 
than most other trees especially if they are assisted by irrigation 
when young.' 
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Sand is fonnd in the Sind-Sagar Doab aa far north as the 
Salt Eange and in the districts and Native States to the north 
of the Eajputana desert and sandy soils have certain plants which 
avoid the less porous soil of the typical rahhs and they usually 
stop abruptly when the sand stops. Examples of these idants 
are Orotalaria Burhia, Acacia Jacquemontii, Leptadenia Spartium, 
Seri costoma pauciflorum and Calligonum polygonoides. Some 
of these are also found on well drained soils which are not sandy 
as they do not demand sand hut good drainage. Sandy soil is 
also found along the main rivers, but here the abundance of 
moisture has a greater effect than the,, sand. Along the rivers 
Tamarix dioica is the commonest woody plant with in places 
Populus euphratica. Acacia Eamesiana is naturalized along most 
of the rivers and Dalbergia Sissoo is also common in places 
either planted or self-sown from planted trees. Manj- of the 
Sub-Himalayan plants may be found extending out into the plain 
along the main rivers. Wendlandia exsorta for example, lias 
been found as far from the hills as Jhang and it occurs on tlio 
Eavi near Lahore. 

In the south-east of the Punjab in Eohtak, Hissar, Patiala 
State and Gurgaon there are a few isolated rocky hills the last 
•outliers of the Aravalli Hills of Eajputana. The Eidge at Delhi is! 
the best known example. The natural growth on these hills has 
been mostly destroyed but in the Khetii Jagir of Jaipur State 
only 20 miles from the Punjab border a portion has been pre- 
served which shows that the natural ^coveripg of these hills con- 
sisted of Anogeissus pendula and AcaCia^ Senegal. . The follow- 
ing plants occur on the rocky hills in tKe Jaipur State am|, 

most of them have been collected in similar places in th^l 
Punjab : — Oapparls sepiaria, Melhania futteyporensis, Grewisf' 
poprdifoha, salvifolia and flavescens,’ Boswellia serrata, Com-., 
miphora Mukul, Ehus mysurensis, Bauhinia racemosa, Dichro* 
stachys cinerea, Mimosa hamata, Vogelia indica, Wrightia tine’--, 
toria, Cordia Eothii, Euphorbia Nivulia and llaeggea Leucopyr^.' 
"With few exceptions the plants of the rocky hills are not foiai<J' 
on the level ground between the hills. • The flora of these hills' 
resembles that of the Salt Eange rather than that of the ■ central- 
Punjab plains. 

The Salt Eange division includes the Kala Chitta hills, th® 
foot hiUs of the Himalaya west of the Jhelum and the elevated 
plain between them and the Salt Eange proper. The flora re- 
sembles that of the plains in some respects and that of the Sub*- 
Himalayan tract ia othera. The foot hills of the Himalaya to the 
west of the Jhelum are. a continuation of the Sub-Himalayan tract 
but owing to a smaller rainfall at the lower elevations the fldifc 
resembles that of the Salt Eange except in moist mviooS- -wh-ei® 
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triMcal Sab -Himalayan flora is found. The Salt Eange has 
several plants which extend into India from the west but doi not 
cross the Jhelnm such as Periploca aphylla and hydaspidis, 
Ehazya stricta. Monotheca buxifolia, Dlospyros Lotus, Zizyphus 
sativa, Buxus papillosa and Nannorhops Eitchieana. The forests 
on the Salt Eange and Kala Ohitta hills consist principally of 
Olea cuspidata and Acacia modesta and these species are domi- 
nant in the foot hiJs of the Himalaya west of the Jhelum. They 
extend also to the east o f the Jhelum but there no longer form 
the principal trees. Similarly Dodonaea viscosa is the most 
abundant shrub on low hills west of the Jhelum but to the east 
it rapidly loses its importance. In the body of the flora I have 
used the term Sub-Himalayan tract in its geographical sense to 
mean the foot hills as far west as the Indus and the Salt Eange 
similarly means the actual Salt Eange hills and not 'the neigh- 
boring areas which resemble it in their flora. 

The Salt Eange type of forest on the foot hills^ is usually 
called scrub forest and it ascends to about 3,000 feet. Above this 
is a belt of chil forest differing from that to the east of the 
Jhelum only in having less imdergrowth than is usually found in 
•the inoister part of the cMl zone. The relationship between the 
flora of the Salt Eange and the Aravalli Hills is shown by such 
plants as Melhania futteyporensis, Grewia salvifolia, Ehretia 
laevis, Tecoma undulata, &c. 

The Sub-Hamalayan tract extends along the foot of the 
Himalaya east of the Jhelum and includes its outer slopes to 
between 5,000 and 6,000 feet in the outer MUs. It includes the 
whole of the Siwalik Hills and some of the moister parts of the 
•plains where the rainfall approaches 40 inches . The Sub-Himalayan 
vegetation extends well into the Himalaya up the valleys of 
•the main rivers and also extends to the Indus in moist ravines . 
The chil zone, which west of the Jhelum connects the Salt Eange 
type of vegetation found below 3,000 feet with the Himalayan type 
%hich starts at about 5,600 feet, belongs to this area. The Sub- 
Himalayan area is botanioally richest and the flora is sub- 
tropical. In the east the flora is almost identical with that of the 
Dehra Dun but as one travels west the number of species decreases 
and very many plants instead of being common become scarce. 
As the Himalaya run approximately north-west in the Punjab th e 
upper limit of the Sub-Hamalayan flora drops from east to west. 
The upper boundary is not a sharp one as it is modified by aspect; 
gradient and raiafaU as well as by distance from the plains. A 
southern aspect at 5,000 feet in the outer hills would have a Sub- 
Bamalayan flora but in the inner hills a similar locality would' 
have a Himalayan flora. These remarks which are made for the 
Sub-Himalayan flora as a whole apply to the species individually. 
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A plant ’wnich extends to 4,033 feet in Hazara on southern 
aspects ATonld be found up to 5,033 feet at least, on similar 
aspects in tne Simla Hills . 

The forests of the Sub-Himalayan area may be divided into 
three types, scrub, bamboo, and chil. The scrub forests contain a 
great number of trees and shrubs, none of ■which are of any value 
■except for local use. Although they are composed largely of trees 
which under favorable conditions reach a large size and yield 
Valuable timbers they are almost always on the worst soil, all the 
better soil being cultivated, so that the trees are not big enough 
for timber except in rare instances and the forests are impossible 
to work except for fuel and local demand. Thus although trees 
such as Shorea robusta, Terminaha tomentosa, Anogeissus lati- 
foha and Ougeinia dalbergioides are common in some of the scrub 
forests they are of n o importance and do not contribute 1 per cent, 
of the forest revenue of the ■Pro'vince. The bamboo forests differ 
in no respect from the scrub forests except that they contain bam- 
boo — ^Dendrocalamus strict us. At about 3,000 feet the chil forest 
-commence, and although most of the species found in the scrub 
forests persist in the undergrowth and in moist ra-vines, the typical 
•chil forests contain very little tree growth other than cMl. In parts 
•of Kangra chil and scrub are found mixed but in such cases 
the forests are scrub forests with a few chil scattered in them and 
consequently efforts to increase the proportion of chil in them havei 
not been successful. These forests have a rainfall of about 60—70 
inches which is more than the chil likes at low elevations. More- 
over they occur on deeper soil than is usually found in forests in 
the Sub-Himalayan tract and consequently the' chil is unable to- 
suppress the scrub. Near Shahpur in the Kangra District there'' 
is a large patch of oaks mixed with Albizzia stipulata occurring in 
the chil zone. The soil is deep, the aspect cool and the rainfall is- 
about 80 inches and consequently the ground is not occupied by 
chil. Close by on steeper rocky ground the forests are nearly pure 
chil. The cMl forests extend to about 5,000 or 6,000 feet, higher 
•on southern aspects and steep rocky slopes than on northern as- 
pects and gentler slopes with better soil. At their upper limit they 
pass gradu^y into the temperate Himalayan forests; • 

Soil appears to have little influence on the vegetation in the 
■Sub-Himalayan tract. Good soil tends to favor scrub forest at 
the expense of chil and has a marked effect on the luxuriance of 
the growth. Limestone appears to have no direct effect due to the . 
lime but being dry and shallow favors certain plants which 
however are also found on shallow rocky ground where the rock 
-is not limestone. Drainage on the other hand is important 
mad most of the Sub-Himalayan plants require good drainage. 



Level groimd ia the Sub-EBmalayan tract ia almost always 
cultivated but occasionally small areas of old cultivation; have 
been taken into the forests. Efforts to stock old crJtivation with 
chii or bamboo have frequently been tmsueeessful probably owing 
to insufficient drainage during the monsoon as both chil and bamboo 
avoid Lvel ground. 

The Himalayan flora is found from the upper limit of the 
Snb-Himalayan zone to the limit of tree growth. The limit of 
tree growt'h is usually between 11,000 and 12,000 feet. It is 
naturally higher on southern than on northern slopes and higher 
near the plains than in more remote localities. This however only 
applies to the plains side of the first high range. In inner valleys 
such as Spiti where the snowfall is small woody plants are found 
at gi’eater elevations than on the outer ranges and they ascend 
higher on the northern than on the southern side of a range if the 
range is high enough to affect the amount of snow that falls on 
its two sides. The limit of trees is higher on steep than 
on gf'utle slopes due partly to a steep southern aspect being 
warnu^r than a gentle slope at the same elevation and aspect, 
partly to the growing season being shorter on gentle slopes owing 
to aconmulations of snow and partly to grazing which irrevents 
the reproduction of trees on almost all the gentle slopes at the 
upper limit of forest growth. For these reasons it is usual to 
And junipers and birch extending on steep rocky grotmdsevera 1 
Inujd.Vi'.l feet higher than the forest. 

-The forests above the limit of clul usually consist of white 
oak arrd blue pirre . At greater elevations the deodar and holly oak 
appear, then spruce, silver fir and finally brown oak. Each of 
these trees except the blue pine has a - fairly well marked 
ame but there is a considerable amount of overlapping and one 
ox other frequently does not occur at the elevation it usually 
occupies. Aspect and rainfall have a marked effect on the tree 
growth and the oaks and conifers are usually mixed with deci- 
duous broad-leaved trees of many species. It is usual to find 
•the grovdh on a ridge differing on the northern and southern 
aspects : for instance the southern aspect may be cQvered with 
blue pine or brown oak and the northern with spruce and silver 
fir or the southern aspect may be covered with white oak and the 
northern with deciduous broad-leaved trees. A heavy rainfall 
favors the deciduous broad-leaved trees at the expense of the oaks • 
and conifers and where the rainfall is heavy it is usual to fed the 
conifeis tending to take the ridges and the deciduous broad-leaved 
trees the ravines. Another cause of overlapping of species which 
jtiave a well marked zone is due to aU trees tending to ascend 
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beyond- their normal limit on warm rocky slopes and to descend 
below it in moist ravines . For these rea? ons it is impossible to base 
a classification of the forests of the Himalaya on elevation or to 
give an exact upper and lower hmit to the zone of any tree. 

In the Himalaya there are certain dry inner valleys to which 
the monsoon does not penetrate such as Kagan drained by the 
Kunhar river in Hazara, Pangi on the Upper Ohenab and Kuna-’ 
war on the Sutlej. As one ascends a river such as the Sutlej, the 
rainfall tends to decrease as the moisture brought by the monsoon 
winds is deposited on each ridge in succession till a point is reach- 
ed beyond wliich the monsoon does not penetrate. Tliis point is 
usually well marked by an abrupt change in the vegetation. 
Most of the trees and shrubs of the outer Himalaya do not extend 
to the inner dry valleys, or if they do so, are confined to moist 
situations. On the other hand certain plants which are rarely if 
ever found in the outer hills become common such as Acer penta- 
pomiemn, Praxinus xanthoxyloides, Quercus Hex, Pinus Gerar- 
diana and Juniperus maeropoda. Certain shrubs such as 
Plectranthus rugosus and particularly Artemisia maritima tend to 
replace grass (vide page 296). JhLahouI and Spiti where these 
conditions are still more marked and precipitation is practically 
confined to snow in winter, the flora is still more specialised and- 
rosembles that of the steppes of Central Asia and Tibet. 


r 
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GLOSSARY OP BOTANIC TERMS. 

The tollowing list is based maialy oa the Glossary compiled by R. L. Heinig published by 
the Govern aent Printing, Calcutta, 1S99. The meanings of common spooiSc 

nam s iur? b-yr. .-icluded:— 


A. 

» 

Abortive, imperfectly developed. 

Aeaniis, \nthout a stem. 

Aeereseent, said of parts of the cal^ 
or corolla that persist and increase in 
size after flowering. 

Aculeate, armed with prickles. 

Acuminate, tapering to an acumen or 
sharp point. 

Adelphous, a term used in compounds 
vith a numeral, c.^., stamens monadel- 
phous, meaning that the stamens are 
united into one bundle or tube. 

Adherent, said of dissimilar parts when 
united but separable without lacera- 
tion, 

Adnate, said of the union of diisimildx 
parts. 

Adpressed, lying close against through- 
out the whole length as hairs lying 
along a stem or against the surface 
of a leaf. 

Adventitious, said of organs arising in 
an unusual position. 

Alatus, winged. 

Albescens, whitish or hoary. 

Aibuminous, saidi of seeds having albumen 
or nutritive substance oSen found 
surrounding the embryo. 

Alternate, said of leaves placed singly 
on the stem, one at each node. 

Amp! si"! . r!u ipir g the stem. 

.■-r,s;stc:n5£'5, jci:: up like the fine veins 
in a sc as : : form a net. 

Anatiopous, said of an ovule having the 
micropyle nest the Mlum and the part 
where the seed coats unite with the 
nucleus at the apex. 

Androgynopbore, a stalk or stipe ele- 
vating both the stamens and the pistil 
of a flower. 

Androgynous, said of an inflorescence 
wMch bears both male and female 
flowers. 

, Anthslminlic, a remedy for worms in the 
intostiaes. 

Antbetiferous, bearing antbeis. 

Anteiiot, said of the portion of an axil- 
lary flower that faces outwards from 
^ the axis of inflorascenee. 

Aphylious, without leaves. 

Apicuilate, having an aplculus or short- 
pointed tip. 

Apomppus, having the carpels separate 
'^Iromeacb other. 


A—concludedi 

Arborescent, tree like in size or appear- 
ance. 

Arcuate, curved like a bow. 

Areolate, divided up - into or marked 
with areoles or small spaces clearly 
outlined. 

Argento, silvery, shining greyish white; 

Arenarious, growing in sandy places. 

Aril, ariilus, an accessory seed-covering 
produced after fertilisation and arigiiig 
from the placenta or funiole. 

Aristate, bearing an awn or bristle. 

Armed, having spines, thorns or prickles. 

Articulated, jointed. 

Ascending, directed obliquely upwards. 

Asexual, having neither male nor female 
organs. 

Asper, roagL 

Atto, in compounds, blackish. 

Attenuate, narrow and gradually taper* 
ing. 

Auricle, an appendage like the lobe 
the ear, 

Auiiculate, having auricles. 

Australis, southern. 

Axil, the upper angle between a leaf and 
its stem or twig. 

Axile, said of placentas attached to 
inner angles of the cells of a com- 
pound ovary. 

Axillary, in or relating to an axil. 

B. 

Baccate, berry-like ; pulpy throughout. 

Baeillaris, used for maMnff walkbur 
sticks. ^ ^ 

Barbatiis, bearded. 

Basal, attached to or arising from the 
base. 

Basiflxed, said of an anther with con- 
nate ceils attached at the lower end 
. to the top of the filament, 

Bi- (in compounds) two, twice, doubly. 

Bilabiate, two*Iipped, a term appHed te- 
some gamopetalous flowers, the npper* 
lip usually of two united petals, the 
lower of three. 

Bisexual, said of flowers which havsi' 
stamens and pistilin the same flower. 

I Bulb, a leaf-bud usualfy underground^,^ 
composed of a short fleshy aria, est* 
closed in fleshy Eoalcff, arioB. 
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Bnibily a small bulb usually applied to 
those which arise in the asUs of the 
' leaves of DioScorea or on the in- 
fiorescenco of Agave. 

c. 

Caducous, falling oQ early. 

Caeruleiis, dark blue, 
dassius, bluiflh-groy. 

Callus, a hard rroiection. 

Calycfne, rtalTUug ’O or resembling 

the oalyx. 

dalyenlus, a minute whorl of bracts 

below the calyx resembling an addi- 
tional calyx. 

dilyptra, a cap or hood; Calyptrate, 
h'^adoJ; Cdyptriform, shaped like | 
a cap. 

Campanulafe, bsll-ahaped. 

Camuestris, growing in fields. 

Caadidus, pure white. 

Canesceat, covered with very short 
. , pubescence giving the surface a 
greyish whits hue. 

Capitate, head-shaped or collected into 
ahmd; dim, Capltellate. 

Capiaolate, beanng tendrils. 

Oapsular, like a oapsule or dry dehiscent 
seed vessel composed of more than one 
carpel. 

C^uilnatas, keeled. 

Camosus, fleshy. 

Carpophyll, a leaf which functions as a 
carpel. 

Caryopsls, a one-seeded fruit, with the 
pericarp adherent to the seed. 

CatMn, a deciduous spike of unisexual 
flowers. 

Caudate, tailed. 

Cauline, pertaining to the stem. 
CmUOUS^noddittg. 

Cilia, thick marginal hairs forming a fringe ; 

. CHiate, having cilia ; dim. Ciliolate. 
•I^eraseeiis; becoming ash-colored. 

Cinereous, ash-colored. 

C^dnate, coiled inward from the tip 
, " like the young frond of a fern. 

I^eamsclss, dividing or opening circularly 
. ^ ‘ or transversely, as a oapstile opening 
^^yalid. ' 

CSlilUS, a tendril; Ckrhose, bearing tend- 
rils. 

eSadode, a flattened branch which assumes 
the form andf unction of a leal. 

Ciavata,olnb shaped, 
tev, the narrow^ base of certain petals. 
IMmnt* said of similar parts when united 
" but sepaTable without iacaratiea. 


Collateral, placed side by side. 

Coma, a tuft of soft hairs, especially those 
on a seed. 

Comose, famished with a tuffi of long soft 
hairs. 

Concinnus, noat or elegant. 

CondupHeate, folded together lengthwise. 
Connate, said of the union of similar 
parts. 

Connective, that portion of the stamen 
which unites the two lobes of the an- 
ther. 

Conniving or connivent, having the parts 
or organs arching over or converging 
at the apex. 

Contorted, twisted in one direction upon 
itself ; with one margin of each leaf 
within and the other margin without 
the coil. 

Convolute, contorted (only in aestivation). 
Cordate, heart-shaped. 

Coriaceous, leathery, thick and tough. 

Oorm, a bulb-liko fleshy stem or base of 
a stem. 

Cornute, homed. 

Corolline, pertaining to or resembling the 
corolla. 

Corona, a whorl of outgrowths from the 
stamens or corolla. 

Corymb, an inflorescence which has the 
Tower flower stalks longer than the 
upper, so as to bring all the flowers to 
about the same level; Corymbose, 
in corymbs or having the character of 
corymbs. 

Costate, ribbed, 

Crenate, with rounded teeth ; dim. Crenulate. 

I Crenatures, the minute notches of a orenate 
leaf. 

! Crimped, corrugate or irregularly wrin- 
kled. 

Cristate, crested. 

Crastaceous, hard and brittle., 

Culm, the characteristic hollow jointed 
stem of grasses. 

Cuneate, we^e-shaped. 

Gnpular, cup-shaped. 

Cuspidate, tapering to a cusp or long rigid 
point. 

Cyathltorm, wine-oup-shaped. 

Cyme, an inflorescence in which the main 
axis and all the lateral axes are eaoh 
terminated by a flower and the flower- 
ing proceeds outwards and down- 
wards; Cymose, in cymes or having 
the character of cymes. 

CyitoUth, a cell containing orystallme con* 
cretiona of calcium carbonato* 
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D. 

.Bealbus, wMtened mth powder or minute 
pubescence. 

Declinate, bent to one side or dowii'ward* 

Decoinpound, said of a eonpoimd leaf, 
tbe divisions and ■■ wbich 

are also compound. 

Becurrent, applied to leaves when the blade 
is produced down, the stem as a wing 
or ridge. 

Decussate, said of leaves arranged on the 
stem in pairs, each pair being at right 
^ an:rl“!: to pairs above and below it 

Defiiiits, 'i’.ted as to number, shape or 
characte. . AppiLj'l io Ntamens when 
they are a-': m'jro than abonr 20. 

Dehisce, to open at maturity so as to dis- 
charge the contents ; n.” Dehiscence. 

Deltoid, triangular in utline. 

Dentate, toothed, with the margin cut into 
triangular teeth directed outwards, not 
forward or backward ; dim. Denti- 
culate. 

Di,dis (prefix), two, twice, double. 

Dichotomous, forked in pairs. 

Diclinous, having the stamens in one flower 
and the pistil in another. 

DIdymous, slightly two-lobed or found in 
pairs. 

Didynamous, having two long and two short 
stamms. 

Diffuse, widely or loosely spreading. 

Digitate, applied to a compound'' leaf when 
the leaflets are borne on the apex of the 
petiole. 

Dimorphous, occurring in two forms. Us- 
ually applied to bisexual flowers, some 
having long stamens and short style, 
oth'*r3 short stamens and long style. 

Diflosious, uiisexual with the ^male ’ and 
female flowers on separate plants. 

.Disarticulate, to break off at a joint or break 
up into pieces at joints. 

Discoid, disk-like, flat and circular. 

Dish, a development of the receptacle of 
a flower as a cushion, cup, ring or glands ; 
the central portion of the flower heads 
in Compositae. 

'Dissepiment, the partition of an ovsuy 
consisting of the continguous faces of 
two carpels, when otherwise formed 
as by an outgrowth from the dorsal 
suture or from the placenta, it is said 
to be false or spurious. 

Distal, furthest from the base. 

.Distiehou^ arranged in two opposite rows, 
both rows being in the same plane. 

dOoisal, lelatLg to or attwSel^the back. 

Dnrsifixed, said of an anther at^hed to the 
top of the filament by a part, not the 
whole of the back. 


Drupaceous, resembling or relatino’ to 
drupe. ^ 

Druplet, a diminutive drupe. 

Dulcis, agreeable to the sight or taste. 
Dumose, bushy ; dumetorum relating to 
thickets. 

E, 


E, ex, without, out of (as a prefix). 

Eburneous, ivory-white. 

Echinate, covered with sharp prickles or 
bristles, like a hedge-hog. 

Edulis, edible. 

Elatus, lofty. 

Emarginate", notched at the apex. 

Emmenago ue, a medicine for promot- 
ing the menstrual flow. 

Bmodus, a classical name for the Himalaya*-, 
adopted by early botanists in India* ' 
* such as Hamilton and W allich . 

I Endoearp, the inner layer of the peri- 
i carp. 

! Epi, upon (as a prefix). 

Epicarp, the outer layer of pericarp when 
composed of three layers, viz., epf- 
mezo- and endoearp. 

Epigynous, growing upon or inserted on 
the top of the ovary. 

Epiphyte, a plant growing upon, bht nofe 
nourished by, another plant, 

Ericcarpus, with a wooly fruit. 

Esirophlolate, having no strophiole or ap- 
pendage at the hilnm. 

Exalbuminous, without albumen, the food 
material of the seed being stored in the 
embryo itself. 

Exeelsus, tall. 

Exocarp, the outer layer of the pericarj^ 
when there are only two layers, viz,, exo* , 
and endo-carp. 

Extrorse, turned or opening outwards. 

F. 

Falcate, siokle-shaped. 

Fascicle, a close or dense cluster. 

Fastigiate, applied to branches whioh am 
nearly parallel and point upward : ‘ 
Farious, used in compounds with a numear^ , 
e.y., bifarlous, in two opposite rows. ’ 
Ferous (in compounds), bearing. 

FerruSuou^ the color of iron rosi , 

Fid, cut at the margin but not very 

ly. Used in compounds, e,g,, palni^ ' 
tifld. 

Filamentose, thread-like. 

Filiform, thread-like. 

Fimbriate, having a fringe or border, of 
thread-Iikeprooeseei. 
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ri?!' Ir, kollov, tubular. 

Fbbellate or Flabelliform, fan-ekaped. 
Fhccid, Koft, wanting in stiffneea. 
tiavus, yellow ; Flavidus, yellowish. 
Flexuous, wavy, zig-zag. 

Flifibundus, bearing flowers in abundance. 
Follicle, a fmifc of a single carpel dehisc- 
. iug. by one suture only, usually the 
ventral. 

Formosus, beautiful. 

Jruticosns, shrubby. 

Sagacious, falling off or fading very early. 
Fulgid, shining. 

Fulvous, tawny. 

FijJ^cle, the thread or stalk connecting the 
‘ ovule or seed with the placenta. 
Furcate, forked. 

Fuscous, dark-coloured, greyish-brown. 
FU^form, spindle-shaped, tapering at both 
ends and somewhat bulging at the centre, 

G. 


Gamopetalous, with united petals. 

Gemi^e, in pairs. 

Gfffittalia, the sexual organs, stamens and 
pistil. 

Gibbous, having a pouch-like swelling on one : 
. side. 

Cfblbrous, without hairs or down. 

Glabrate, Glabrescent, becoming glabrous 
or nearly so. 

Gland, a swelling or excrescence of tho 
surface,. dry or secreting oil or xesin: 
an oil vesicle in the epidermis or in 
leaves, flowers or fruit : a lobe of the 
flowerdisk. 

Glaucous, bltdeh-giey or bluish-green. 

C^ueeseenf, somewhat glaucous. 

Globose, somewhat spherical 

GloeMdia, barbed bristles. 

Glomerate, compactly clustered. 

Glume, one of the chafl-Uke bracts found 
in the flowois of grasses and sedges. 

Glutinous, sticky. 

Gr^aellis, slender. 

Graveoleus, with a strong somewhat un- 
pleasant odor. 

Gregaiiaus. growing or tending to grow 
in groups oUue same species. 

GriseujS, bluish-grev. 

.Inti, a tern used in India for a kind of layer 
made b;. ringing a branch and covering 
the ponion ringed with moist earth and 
moss until roots form. 

an elongation of the receptacle 
forming; a stipe to the pistil, 


H, 


Hamate or Hamose, with the end curved or 
hooked. 

Hastate, spear-head-shaped. 

Haustorium, a root-like sucker, the sucker 
at the end of a parasitic root. 

Herbalist, one who studies plants mainly 
with reference to their medicinal pro^ 
perties. 

Heterogamous, when male, female, bisexual 
and neuter florets or any two or three 
of these are borne in the same flower- 
head. 

inium, the point of attachment of an ovule 
to the funicle; the scar left on the 
seed by its separation from the funicle. 

Hirsute, covered with long and somewhat 
stiff hairs. 

Hispid, covered with long stiff bristly hairs, 

Homogamous, with the florets of a fiower- 
! head alike in sex. 

I Hortensis, growing in gardens, 
i Humiiis, low in stature. 

’ Hyaline, colorless and transparent. 

Hypocrateriform, ialver-shaped ; said of a-- 
corolla with slender eylindric tube and 
flat horizontally expanded limb. 

Hypogynous, inserted below the ovary, 

Hypoleucus, applied to leaves with the lowet ' 
Butface white. 

L 

Imbricate, overlapping. 

Imparipiimate, pinnate with a terminal 
leafljet. 

Ineanus, grey or hoary. 

Incised, cut sharply and irregularly; 
Inciso-serrate, deeply serrate. 

Incumbent, leaning upon. 

Indefinite, too many to be readily count- 
ed. 

Induplieate, with the margins folded in- 
ward. 

Indurated, hardened. 

Inermis, unarmed. 

Inferior, situated below; -ovary, one wholly 
adnato to the calyx-tube or nearly 
so. 

Inflorescence, the arrangement of flowers 
on an axis ; the axis with all the flowers 
it bears. 

Insfgnis remarkable, 

7:, re H x ' . between. 

11, said of a palm -spadix whk'L 
flowers while the leaf in whose axil ir- 
is formed is still green. 

Jnterpetlolar, between tho petioles. 

Intra^ (prefix), within. 
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-inirapetiolar, witKin tie petiole or between 
it and the stem. 

latrorse, turned or opening inward. 

Involucre, involuerum, a whorl o£ bracts 
inrrounding several flowers ; Involuerate, 
having an involucre, 

Involute, roiled inward. 

Irregular flower, one in which the petals 
or perianth-segments are unequal in 
size or shape or inserted at unequal 
distances. 

leomerous, having an equal number of 
members. ' 

j. 

! 

Jugum, a pair of leaflets. : 

-Julaceous, catkin-like ; Juliflora, with catkin j 
like inflorescence. | 

Juneeus, rush-like. ; 


Keel (in a papilionaceous flower), the two 
anterior petals which are usually more 
or less united. 

L. 

Laserate. ’’-cgu’irly ''left as if torn. 

iasiniaSe, Irreguwriy cut into narrow seg- 
•ueiita, fringed with narrow lobes. 

Laeunose, marked with minute pits or de- 
pressions. 

. Laevigate, smooth as if polished. 

Laevis, smooth. 

Lanate, woolly. 

Lanceolate, shaped like a lance head ; nar- 
rowly ovate and tapering to both ends. 

Lanugiuose, woolly or cottony, flner than 
lanate. 

Lasioearpas, with pubescent fruit. 

Latex, milky-juioe. 

Left (twisted to the — , overlapping to the — , 
twining to the left) from right to left 
as viewed from outside in front of the 
coil or plant or flower bud. 

Legume, a pod. A fruit from a single carpel 
opening by both sutures when ripe, 

L^idote, covered with scurfy scales, 

' Leneophlcea, having wMtish bark. 

llgulate, strap-shaped. 

Ligule, the stRip-snaped ray florets in many 
Compdsilise ; a soarioui projection from 
thd lealuheath of grsh^ at the junction 
nf the blade ; an outgrowfeh from the 
inner face of certain petals. 

Limb, the e:roanded portion of a gamo- 
petaloUB flower or the blade of a clawed 
petal or of a leaf. 


Linear, several times longer than wide With 
nearly parallel edges. 

Idneolate, marked with fine lines. 

Lip, one of the two divisions of abilablat# 
calyx or corolla. 

Lobulate, having minute lobes. 

LocellUS, a secondary division of a oeK; 
Locellate, said of an ovary of one cfdl 
divided into two locelli or compart* 
ments. 

Loculicida!, a form of dehiscence of a ripe 
carpel, the split being down the dorgif^ ’ 
suture, f .e,j into the cell and not between 
the cells. 

Loculus, the cell of an ovary. 

Lodieules, minute scales at the base oi , 
ovary of grasses representing tho'* 
perianth. 

Luoidus, bright, clear with a shining surface. 


M. 


Macrophyllus, having large leaves 
Mammillate, having granular teat-hke pro- 
minences. 

Marcescent, withering without fa- ling ofi 
Melanophioia, having black bark. 
Melanoxylon, having black wood. 

Mesocarp, the middle layer of the pern 
carp, • 

BBcrophyllus, having small leaves 
Mollis, soft, tender, flexible. 

]ton-,raono-, (prefix), one, alonC, single. 
Moniliform, like a necklace, cylin^ic 
and contracted at intervals. 

Monmeious, having the stamens and pistil ' 
in separate flowers on the same plant. 
Moschate, hanng the odor of musk 
Mucro, a short, straight, stifl, abrupt point ; 

Mueronate, tipped with a mucro. 
Muricate, rough with short sharp points. 
Muticous, blunt. 

. N. 

Nalla, a deep water-course, usually dry.*’ ' 
Kanus, dwarf. 

Nemoralis, Rowing in groves. 

Nitidus, shining. 

Kiveus, snowy white. 

Nocturaus, flowering by night.; 

Nutans, nod&g. 

0 . 

Oh- (prefixX xcveiWed or 

Obconie, shaped like an invartoieone. 
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0 — concluded. 


If—conUnued. 


ObdipIost6IUiOlli0llS; hciving twice as xniaiiy 
stameES as petals in two whorls, those 
of the outer whorls being inserted 
opposite the petals. 

Odoratus, sweet-smelling. 

^einalis, used in medicine or procurable 
in shops. 

Operculum, a lid. 

^pOSite, said of leaves found in pairs at the 
nodes one on cither side of the stem. 

Ovate, shaped like an egg in elevation with 
the broader part at the base. 

(prefix), sharp, sour. 


P. 


ifssefay- (prefix), thick. 

the inner glume of the flow’crs of 
grasses. 

Palmate, having the ribs of the leaflobes 
or leaflets all meeting at the apex of 
the petiole, the segments like the ex- 
tended fingers of a hand. 

Palminerved, Palmiveined, having ribs diver- 
gent from the iioint of insertion of the 
loaf. 

Panduriform, fiddle-shaped. 

Panide, a loose compound inflorescence with 
usually the main axis racemose, the 
secondaiy and tertiary axes racemose 
or not. 

having minute nipple-like pro- 
jections. 

Pappus, the ring of hairs or scales at the 
^ apex of the fruit in Compositse. 

Parietal, said of placentas attached to the 
wall of the cefis of a compound ovary. 

Paripinnate, pinnate, with an even number 

" n leaflets, i*e,, with no terminal one. 

Parote^ divided but not quite to the base. 


Patulus, standing open, somewhat spread- 
ingr 

Paueifdlius, having few leaves or leaflets, 

. Piediuate, with close narrow segments like 
the teeth of a comb. 

Pedate, pabnately divided with the lateral 
iegments two-deft. 

PWteel, the ultimate stalk supporting a 
single flower of an inflorescence ; Pedi- 
cellate, having a pedicel. 

.Peduncle, the stalk of a flower or of a cluster 

^ of flowers; Pedunculate, having a 
peduncle. 

J®udd, transparent or translucent. 

shield-shaped ; said of a flat body, 
as a leaf, attached to the stalk by the 
^ower surface and not by the margin 
or base. 


Penicellate, bordered or tipped with brush- 
like hairs. 

Penninerved, Penniveined, having the lateral . 
nerves of the leaf running straight from 
the midrib to the margin. 

Penta-, (in compounds) five. 

Pentamerous, said of the flower when there 
^ are five members in each whorl. 

Perianth, the floral envelopes, calyx or corolla 
or both ; a term mainly used when there 
is little or no difference in size and ap- 
pearance between the sepals and 
petals. 

Pericarp, the ripened ovary with its consti- 
tuent parts, consisting sometimes 
of tw'o layers (exocarp and endocarp) 
or of three (epi-,me6o-anfl cndo-raTp). 

Perigynous, inserted around ami av. ity irois. 
the ovar}’. 

Petaloid, resembling petals. 

Petiole, the stalk of a leaf; adj. Petiolate : 
Petiolule, the stalk of a leaflet ; adj. 
Petiolulate. 

Phesnieeus, scarlet, 

Phylloeladium, a branch modified to re- 
semble a leaf in form and function. 

Phyllodium, a petiole having the form and 
function of a leaf, the blade being 
abortive. 

Pictus, marked with color as though painted. 

Pilose, thinly hairy with long soft simple 
hairs. 

Pinna, tho primarj’’ division of a compound 
leaf when itself divided into leaflets. 

Pinnate, said of a compound leaf with leaflets . 
or pinnso arranged on either side of 
the zachis. 

Pinnule, the secondary division of a com- 
pound leaf when itself divided into 
^ leaflets. 

Pisiform, pea-shaped. 

PistiUode, the abortive ovary in male flowexs.- 

Placenta, the place or process in the ovary 
on which the ovules are borne, 

Platyphyllus, having broad leaves. 

Plicate, folded lengthwise like a fan. 

Plumose, with branches disposed like the 
plume on the shaft of a feather. 

Polyemhryony, with more than one embryo ■ 
in the ovule. 

Polygamous, with bisexual and unisexual 
flowers borne by the same species on one 
or on different individuals. 

Pome, a fruit like an apple ; a succulent 
inferior many-celled fruit the seeds in 
dry cells with tough and hard lining ; 
a drupe with cartilaginous endocarp. 

Posterior, said of the portion of an axilliary 
flower that faces towards the axis of 
inflorescence. 



"B— ‘Concluded, 


R— con«!ud^, 


Priekle, a sharp pointed outgrowth of the 
epidermis. 

Procerus, very tall. 

Procumbent, lying for the whole or greater 
part of its" length along or close to the 
ground. 

Protandrous, said of a flower when the sta- 
mens mature before the stigma. 

Proximal, nearest the base or starting point. 

Pruinose, coyered with waxy bloom or 
powder. 

Pruriens, causing an itching sensation. 

Pseud-, pseudo- (prefix), false. 

Puberiiloiis, with very short soft hairs or 
down. 

Pubescent, with soft hairs or dowm. 

Pulverulentus, powdered as if dusted. 

Pumilus, low in stature,. 

Punctate, dotted with small glands. 

Puniceus, scarlet or carmine. 

Putamen, the hard bony endocarp of a drupe ; 
the stone of a stone-fruit. 

Pygmseus. dwarf. 

Pyrene, one of the small stones in a drupe. 

Q. 

Quadrate, square. 

Quinate, 5-nate, with the parts of the flower 

in tivcg. 

R. 


Baeeme, a fortn of inflorescence in which 
the flowering axis is long and undivided, 
and the flowers arranged on either side 
f.'e '■’1 or nearly equal pedicels; 
P-ECjn'iCSi:, . racemes or tm- 

vj :t .'racemes. 

Haelus, the prGl''-n^ation of the petiole in 
a pinnate leaf or the prolongation of 
the peduncle of an inflorescence. Often 
loosely used to include the petiole or 
peduncle as the ease may be. 

Hadical, relating to or springing from the 
root, 

Bakh, the open thorny bush forest found 
in the Punjab Plains. 

Bay, one of the radiating branches of an 
umbel; Ray florets, the flowers borne 
on the circumference of the heads in 
Composite. 

Beeeptaele, the portion of the axis of a flower 
that bears the sepals, petals, stamens 
and pistil; the short axis bearing the 
flowers in Compositse. 

Begular, when the parts of each whorl in a 
flower are alike. 

Btnifonil, kidney-shaped. 


Repand, with a slightly uneven margin ; 

not quite sinuate. 

Repcns, prostrate and rooting. 

Retieutotion, the net-work made by the 
veins in many leaves ; Reticulate, having 
veins in the form of a net- work. 
Retinaculum, the hook-like funicle of many 
of the Acanthacese. 

Retuse, having a shallow notch in a rouiidl- 
edapeXi 

Revolute, having the margin or apex of the 
leaf rolled back upon the undeisuzfacsb 
Rhizome, a root-stock or stem of root-like 
appearance, prostrate or undergrotaid. 
Right (twisted to the overlapping to 
the — , twining to the right). Prom 
left to right as viewed from outside in 
front of the coil or plant or flower bud#.iv » 
Rostrate, beaked. 

Rosulate, collected in a rosette; said'fe 
leaves when radical and arranged 
circle on or close to the ground. 

Rotate, wheel-shaped ; said of a regular 
gamopetalous corolla with short tube 
and flat spreading limb. 

Rubicaulis, with a stem like a bramble. 
Rugose, wrinkled ; dim, Rugulose. 

Ruminate, marked by transverse lines or 
divisions like the albumen of the seed 
of the nutmeg. 

s. 

Saccate, swollen like a little bag, as the short 
spur of some petals. 

Sagittate, shaped Mke the head of an airow^^ 
with two pointed downward direoti* 
ed basal lobes. 

Samara, a dry indehiscent winged fruit. 
Sanguineus, blood-red. 

Sarmentose, bearing long slender brauohea 
or runners, 

Sativus, cultivated. 

Seabrid, rougish, somewhat scabrous. 
Scabrous, to the touch. 

Scandent, .on::. 

Scape, a hiiLtss uovte" stalk rising direeii 
from the root-stock. 

Searious, dry, thin and membranous aad 
not green. 

Schizocarp, a general name for a dry ‘fmit 
which on maturity splits into one-seeded 
portions. 

Seorpioid, said of a form of unilateral !»• 
florescence which is coiled inward freni|' 
apex to base when young. ^ 

Sebiferus, producing vegetable wax. 

Sect, completely divided from margin^ t> 
midrib into distinct parts. 



S— eoniinu«d. 

Secund, laid vlion parts or organs ar© 
all turned to the same side of the stip- 
porting axil. 

Semi- (In coinpounds)» half. 

Sempervirsns, eTaigreen. 

^eplarias, found groiwng in hedges. 

Septlcidal, a form of dehiscence of a ripe 
varpel, the split being through the 
^jissepiments or iinea of junction of the 
carpels. 

StepSum, any kind of partition whether a 
dissepiment or not. 

Miate, arranged in rows either transverse 

4 '^* or longitudinal. 

Seiiceui, clothed with silky adpressed hairs. 

Mrate« toothed like a saw with teeth direct- 
ed forward j dim. Serrulate. 

Sessile, without a stalk. 

Seta, a bristle ; Setiform, Setaceous, bristle- 
Hke ; Setula, a minute bristle ; Setulose. 
b{\*.rincr luiiiute bristlet. 
indigLUi'jus t.j (Jhina. 

" Sinuate, having a strongly wavy margin. 

Sinus, t»he space between the lobes of a leaf, 
a recess or re-entering angle. 

l^dix, an infloreicence with sessile flowers 
on a thick fleshy axis usually enclosed 
in one or more sheathing bracts ; the 
inflorescence of palms so called because 
eacloeed in a spathe before full develop- 
ment, 

Spathe, a large membranous sheath-like 
bract enclosing a flower-cluster. 

SpeclOSQS, beautiful. 

'fij&e. an inflorescence ha^ing a long un- 
divided axis and sessile flowers ; Spicate, 
arranged in spikes ; Spiciform, spike- 
lifce, 

Spikdet, a secondary spike ; usually applied 
to the grasses in which one or more 
flowers are subtended by a common pair 
of glumes. 

Spinous, Splnose, bearing spines, spine-like ; 
S^escent, ending in a sharp spine-like 
point, spine-like. 

Standard, the large posterior petal of a 
papilionaceous flowers. 

Stfgmatoso, relating to the stigma. 

Stipe, a stalk or stalk-like support ; Stipltate 
having a stipe, usually applied to, an 
ovary oarpel or gland, never to leaves, 
flowers or inflorescences. 

Stipd, an appendage to a leaflet analogous 
to the stipule of a leaf ; Stipellate, fur- 
nished with stipels. 

:Sl2pilte, an appendage at the base of a leaf ; 
flUpulate, furnished with stipules ; 
Stipular, occupying the place of stipules. 

Sfjiste, marked with stria, *.e., minute 
furrows. 

Strlctus, close narrow and upright, very 
iiraight. 


S— concluded. 

Strigose, beset with stiff sharp adpressed 
hairs. 

Strobiliform, like a fir-cone. 

Stropliiolate, having a strophiole, or append- 
age at the hilum. 

SUAVeolens, sweet-scented. 

Sub- (prefix), somewhat, almost or under 

Suberosus, corky. 

Subulate, awl-shaped. 

Suffrutescent, low somewhat woody and 
branching nearthe ground ; Suffruticass 
forming an undershrub. 

Sulcate, grooved or ferrowed. 

Superior, situated above ; -ovary, one free 
from or inserted above the calyx. 

Suture, a seam indicating the line of union 
of two parts, 

Sylvestris, growing in w^oods. 

Syncarpium, a fruit formed by the union 
of several carpels which have become 
compacted and fleshy. 

Syncarpous, having united carpels. 


T. 


Terete, cylindrical, round in rross-section. 

Ternate, three m a whorl or cluster, 

Ternatisect, a term applied to a compound 
leaf having three leaflets proceeding 
from the same point- 

Tessellated, divided up into small squares. 

Testa, the outermost coat of the seed. 

Tetra- (in compounds), four. 

Tetrameroiis, said of the flower when there 
are four members in each whorl. 

Thyrsoid, resembling a thyrsus. 

Thyrsus, a contracted or ovate panicle. 

Tingens, used in dyeing. 

Tomentose, densely covered with short soft 
tangled hairs; Toraentum, a covering 
of tomentose hairs. 

Torulose, cylindric with slight contractiona 
at intervals. 

Torus, the axis of a flower on which the 
floral organs are inserted. Syn. recep- 
tacle. 

Trapezoidal, four-sided with only two of the 
sides parallel, 

Tri- (in compounds), three. 

Trichophyllus, with hairy leaves. 
j Triehotomous, divided with the divisional 
I in three. 

Trigonous, three-angled. 

Trimerous, said of the flower when there are 
three members in each whorl. 

Triquetrous, three angled with the edges or 
faces concave, rendering the angloi 

. salient. 

Truncate, ending abruptly as if the end had 
been cut off. 
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T-^concluded. 

Ttiber> the thiekeaed portion of an under- 
ground stem. 

TuhiSas, the integument of an ovule pro* 
longed into a tube having the functions 
of a style. 

Tumid, swollen. 

Turbinate, top-shaped, like a broad inverted 1 
cone. . 

Turgid, swollen, distended. j 

Twisted (in estivation), with one margin ' 

of each petal within and the other with- ! 
out the coil. See right and left | 

I 

u. 


0mhel, a form of inflorescence in which 
the pedicels radiate from the top of 
a common peduncle and are all of the 
same length. 

Umbilicus, the hilum of a seed. 

Umbonate, bearing a boss or conical pro- 
tuberance. 

Umbrosus, growing in shady places. 

Undulate, wavy, with a wavy margin. 

Unilateral, arranged on one side of the aids. 

Unisexual, having the stamens in onu and 
the pistil in another flower* 

Urceolate, um-shaped, tubular but contracted , 
at or below the mouth. 

Utricle, a one-celled, one-seeded fruit with a 
thin, somewhat loose pericarp. 

V. 


Vaginatus, having a sheathing leaf base. 
Yalvate, with the margins of the members 
of a whorl exactly meeting without 
overlapping. 


V—conGludei, 

Velutinus, velvety, densely covered with 
short soft straight silky hairs. 

Ventral relating or attached to the front or 
inner angle of a carpel. 

Yentricose, bulging or swollen on one side : 
dim. Ventriculose, 

Verrueose, covered with wart-like excres- 
cences. 

Versatile, said of an anther attached by a 
point of the back to the apex of a 
filament so as to turn or swing readily* 

Vestiture, a general term for any cover- 
ing. 

Vexillary. to or nearest to the. 

btinuavu m papilionaceous flower. 

Villous, covered with long soft hairs. 

Vimineus, \rith long flexible twigs, 

Virgatus, long, slender, erect and scarcely 
branched. 

Viscosus, covered with sticky secretion. 

Volubilis, twining, 

w. 

Whorl, a circle of organs in the tiansvenso 
plane around an axis. 

Wings, the side i>ctal8 of a papilionaceous 
flower. 

X. 

Xerophytic, said, of plants that grow naturally 
in dry hot places. 

z. 

Zeylanieus, indigenous to Ceylon. 

Zygomorphic capable of being bisected 
into similar halves by only one plant, 
bilaterally symmetrical. 
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Synopsis of the Families. 

Tlie distinguisljing eharaoteis of the families have been selected with spooia^ 
reference to the plants described. In the body of the work under each family an 
account of the family as a "whole will be found. The plants here mentioned all 
b elong to |he Phanerogams or flowering plants. They are divided as follows 

A* Angiosperms, Ovules contained in a closed ovary, fertilized through the 
stigma and style. 

I. Bierotyiedons, Leaves net- veined. Parts of the perianth usually in 
fours or fives. Embrj'o with two col3dedons. Fa7nilies 

(а) Polypetalas. Flowers usually bisexual, usualtywith calys: 
and corolla, the latter consistincr of distinct petals. FamiUes 
1—XLVlL 

(0 Thalamiflorse. Sepals usuallj- distinct, petals and 
stamens hj’pogynous, disk usually absent, ovary^ 
free. Families I — XVII. 

(ii) Bisciflorse. Sepals distinct or connate, petals some- 
times connate at the very base, torus usually ex- 
panded into a disk between the petals and the 
ovary, ovan.’’ often immersed in the disk. Familiea^ 
XFZII—XXXY, 

(in) CalycifloiSB. Calyx usually of combined sepials, 
petals distinct or united at the base, disk thin or 
* wan tins:, stamens perigvnoiis or epigjmous. Fam^ 
lies ‘XXXVI— XLVil. *■ 

(б) Gamopetalas. Flowers usually bisexual, usually with calyx 
and corolla, the later consisting of connate petals. Families 
XLVin—LXlX. 

{e) MonochiamydeaB. Flowers often tmisexual, perianth-idbes 
or-segments 1 -seriate or ii 2-seriate both usually oalyoine. 
Families LXX—XG, 

II. Monocotyledons. Leaves on sheathed or broad-based petioles, the 
blade usually^ with parallel veins joined by uiidivided transverse 
veins. Parts of the perianth usually in threes or multiples of 
three. Embryo wdth one cotyledon. Families XGJ — XCF. 

B. Gymnosperms. Flowers unisexual, peiianth none • or inoompleto. Ovules 
not enclosed in an ovary, fertilized by direct contact vdth the pollen-* 
grain or through a tube formed by the integument. Families XGYI 

— xevin. 


I. Bicotyledons. 

(a) PolypetalSB. 

(i) Thalamifloras. 

L Ranuncuiaeeae* Herbs or climbing shrubs* Leaves alternate or op- 
posite, compound. Sepals herbaceous, persistent or deciduous and petaloid 
when the petals are wanting. Stamens numeroiis* Ovaries 1-3, many-ovuled ot 
numerous 1-ovuled. Fruit dry, 

IL Majgnoliacese. Trees, shrubs or climbers. Leaves alternate, simple# 
Sepals and ;^tals alike in whorls of three^ imbricate, deciduous. Stamenr 
Jiizmezoiw. Carpels numerous# free or slightly cohering. Fruit a cone or S{dke 
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in. Dilleniacess. Trees. Leaves alternate, simple, with prominent ktera 
nerves. Sepals 6, imbricate, persistent. Petals 5, caducous. Stamens numerous, 
free. Carpels many, cohering at the axis. Fruiting carpels enclosed in the 
thickened sepals. 

^ IT, Anonaceae. Trees or shrubs, often scrambling. Leaves alternate, 
entire, Sepals .1. Petals (j. Stamens nnnierous, free. Cai*x)els 

mimeroU"'; ■ r . contluont. Fruit succulent. ^ 

V. Menispermaceise. riimbimr shrubs or small trees. Leaves alternate, 
nitire or iobed, Uijually paIniincrT(‘d, often peltate. Flowers small, unisexual, 
trimerous. St a n -'us mar.y as and t)pposite the petals or anthers sessile ou a 
column. Ow.vij'' I 'r:5, L- v.. Fruit a drupe, >Seed horse-shoe -shaj^ed. 

VI. Berberidaccae. Herbs or shrubs, erect or cdiiubiiig. often armed. 
Leaves alternate, simple or compotind. Petals and sepals similar, the later 
3 [>etaloid usually in whorls of three. Stamens 6, opposite the petals, opening by 
,glits or ascending valves. Carpels 1 or 3, free. Fruit a berry, 

TTI. C^pparidaee^e. Trees or shrubs, often scandent, sometimes armed. 

Leaves altcmato, simple or digitate. Sepals 4. Petals 4. Stamens 4, or 
many, filaments long, filiform. Ovary s^mcarpous with 2-4 parietal placentas, 
seated ou a gynophore, style 0. Fruit a terry, various in shape and consistency. 

VIIL Bixaceas. Trees or shrubs, often armed. Leaves alternate, ^ siniple 
stipules 0 or minute. Flowers ‘showy and bisexual or small and dioecious 
iSepals 4-0. Petals 4-10 or i». Stamens numerous, free. Ovary usually 1-celled 
placentas parietal. Fruit a berry or cap.gule. 

IX, Pitfosporaceas. Fvorgreeu trees or shrubs. Loaves alternate, cori- 
aceous, exdtipulate. Flowers bisexual, 5-merous. and petals free or con- 

nate. Stamens 5, free. Ovary 1-colicd with 2-5 parietal placentas or more 
or less 2-5-coll2d by tlic projection of the placentas. Fruit a leathery or woody 
eapsiiie. ^ 

X Tamaricacese. Evergree*-* shrubs or trees. Leaves alternate, small or 
acale-like. Flowers ill. luda and potala 5 each, free. Stamens 5 or 10, 
free or connate. Ovary 1-celled; piacentaa 3-5, ba-.a!. Fruit oai)sular. Seed, 
plumose. 

XI, Blafinaceae. Undershrubs. Leaves small, opposite, aromatic 
stipulate. Flower minute, solitary or in fasoicles of 2-8, usually 6-merous 
Sepals and petals free. Stamens 10, free. Ovary free, cells and styles as many 
a.s sepals. Fruit a capsule. Seeds minute. 

XIL Hypericacese. Shrubs. Leaves opposite, gland-dotted exstipulate. 
Flowers yellow, bisexual. Sepals and petals 6 each, free. Stamens numerous, 
filaments long, filiform, 5-adelphous at the base. Ovary S-ce^led. Fruit a 
capsule. Seeds very numerous, minute. 

XIII. Ternstramiacese. Trees or shrubs. Leaves alternate, simple 
exstipulate. Flowers bisexual, pentatnerous. Sepals 5, free. Petals 5, more 
or less connate f.t the base. Stamens 12-15 or numerous, adnat© to the base 
of the petals. Ovary 3-5 celled. Fruit baccate or capsular. 

XIV. BIpterocarpacese. Trees. Leaves alternate, entire, coriaceous* 
•tipulate. Flowers yellowish in racemose panicles. Sepals 5, connate. Petals 
5. Stamens up to 50, connective with a subulate appendage. Ovary 3-colIed, 
Fruit with 3 long wings formed from the calyx-segments. 

XT, ^ llilvaC3^. Herbs, shrubs or tress. Leaves alternate, usually simpl e 
and palminervod, stipulate. Flowers often with an involucre below the calyx. ^ 
Sepa^ 5, valvate, more or less connate. Petals 5, united at the base to the 
fitMtiinal column. Stamens numerous, monadelphous or the tube dividing into 
5 bimdles of stamens ; anthers l-cellei Ovary synoarpous of 2-maay carpels. 
Fruit dry, cf dehiscent or indehisoent cocci or capsular (the capsule rarely sucou- 
ient.) 
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XVI. Sterculiaceae. Herbs, shrubs or trees. Leaves alternate, simple, 
often palmately lobed, stipulate'- % valvate, connate. Petals 5 or0» 

Stamens in Ho series, those 'yL>\u ri*t; sepals reduced to etaminodes or 
wantinLS those opposite the petals r'.''r.adoIphc'«s. usually indefinitely branch- 
ed; authors 2 -celled- Ovary of 2-T*s. .)'<!>• I.*.-" or connate carpels. Fruit 
dry capsular or of distinct follicicH. 

X\^I, Tiliace^. Herbs, shrubs or trees. Leaves alternate, simple, usu- 
ally :■ ' '■V’-d. '^iru’ate. Sepals 4-5, free. Petals 4-5 free, often glandular 

at t'l' "50- 'i.. n-: 5-numerous, free ; anthers 2-ceIIed. Ovary 3-5 celled. 

Fruit druimceons or capsular or dry and indchiscent or split ting into cocci. 

(ii) Disciflorse. 

X\T!II. Linaeese. Shrubs. Leaves alternate, glabrous, stipules minute. 
Flowers yellow, regular, bisexual. Sepals and petals 5 each, free. Stamen 5, 
connate at the base with itnall interposed staininodes. Disk inconspicuous of 
2-3 glands adnate to the staminal tiibt. Ovary 3-5 celled, cells spuriously 

2- locellate. Fruit a capsule. 

XIX. Malpighiacese. Trees or shrubs, ^oftea climbing. Leaves oppo- 
site, simple, entire, stipules 0 or minute. Calyx 5-partite, one or more of tho 
segments ghindular outside or (Aspidopferys) eglandular. Petals 5, clawed 
and fimbriate or {Aspidojyterys) not clawed and entire. Stamens 10, very shortly 
connate at the base. Disk obscure. Ovary 3-eelled ; styles 3 or 1. Fruit dry 
and winged or [Maljyighia) drupaceous. 

XX. ZygophyllacesB. Undershrubs. Leaves opposite, 1-3-foIiate, stipnieii^ 
spinescent. Flowers small. Sepals and petals 5 each, free. Stamens 10, free. 
Disk inconspicuous. Ovary 5-celled. Ikuit of 5 one-seeded cocci. 

XXI. Oeraniaeeae. Evergreen trees. Leaves alternate, imparipinnafco, 
stipules 0, Flowers small, pink. Sepals and petals 5 each, free. Btameas 
10, connate at the 'bw, ii ve of them usually shorter and without anthers. Disk 
Ovary 5-ceIled. r:-::r y.-Huvrish. rieshy, 5-ribbed or angled. 

XXn. Rutaeese. Trees or shrubs, often ajymed. Leaves alternate or 
(Afirmyckia) opposite, gland-dotted, aromatic, simple or compound, stipules 0. 
Floweis regular. Sepals and petals 4-5, the latter free. Stamens 4 5, 8, 
10 or numerous. Disk usually conspicuous, iutrastazninal. Ovmy of 4-5 wim 
ally connate carpels or (ZaAii/ioajyc a ?u) of 1-3 free carpels. Fruit a more ox leas 
succulent drupe or berry. 

XXni. SimarubaeesB. Trees or shi’ubs, armed or not. Leaves alternate, 
pinnate or bifoliate. Flowers small, usually unisexual. Calyx 4-5-lobed or 
partite. Petals 4-5, free. Stamens as many, or twice as many as the petals, free, 
inserted at the base of the disk. Carpels 2-5, free or connate. Fruit a drupe or 
of drupes or samaras. 

XXIV. Bueseraceae. Trees or shrubs, sometimes armed, balsamiferous. 
Leaves alternate or pinnate or 1-3-foliate. Flowers smaD. Calyx 4-5-lobed» 
Petals 4-5, free. Stamens 8 or 10, free, inserted on or outside the disk. Ovaiy 

3- 5-celled. Fruit drupaceous or pseudocapsular. 

XXV. Meliacese. Trees. Leaves alternate, pinnate or bi- or tripiimate, ex- 
stipulate. Flowers regular, usually small. Calyx 4-6-fid. Petals 4-6, free. 
Stamens 8-13, united into a tube or (Cedrela) free. Disk intraataminal or 
(Gedrela) the stamens inserted on the disk. Ovary" 3-6-oelied, fruit a drupe or 
capsule. 

XXVI. Olaeaeese. Undershrubs. Leaved -aBemate, sessile glabrous 
exstipulate. Flowers small, solitary, axillary. Calyx minute, cupular. Petals 
S^valvate, loosely cohering. Disk small. Fertile stamens 3, adnate to ike 
petals# staminodes 6,, more or less adnate to the margins of thej^etals. Ova?y , 
l-qelW .OK at the base imperfectly 3-ceEed. Fruit a drupe. 
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XXVII. IlieaeesB. Evergreen trees. Leaves alternate, coriaceous stipules 
'minute. Flowers small, usually dioeoious. Calyx 4-5-fid, persistent. Petals 4-5, 
' connate below in male flowers. Stamens 4-5 uniting tfio bases of the petals. 
Disk 0, Ovary 2-5-celled. Fruit a drupe. 

XXVIII. Celastracese. Trees or shrubs, sometimes urmed, rarely climbing* 
Leaves opposite or alternate, sim]>le, stipules small or 0. Flowers small. Calyx 

4- 5-lobed or -partite. Petals 4-5, free. 8tameus 4-5, iuwserted on the disk or 

beneath the '.'rr “f it. Disk conspicuous, surrounding the base of the 

ovary. Ovary - u - 1 . Fr uit a capsule o r d cupe . 

XXIX. RhamnaceSB. Trees or shrubs, erect or climbing, someliraes armed 
Leaves alternate or opposite, simple, usually stipulate. Flowers small, greenish. 
Calyx 4-6-fid. Petals 4-6 or 0, usually hooded owr the staiuens. Stamens 

^)isk filling or lining tli*' calyx-tube. Ovary 2-4-C6lled> 
■iome.i'.i s -i.i'ly ■ ' wholly inferior. Fruit drupaceous or capsular, the cap- 
s'. le - \\1 iut'd. 

XXX. VitaceSB. Climbing or erect shrubs, undorshrubs or herbs. 
Leaves alternate, simple or compound, stipulate. Flowers small, usually 
greenish. Calyx entire of 4-5-Iobeti. Petals 4-5, free or connate at the base or 
connate at the apex and falling off as a cap. »Stamens 4-5, opposite to the petals 
free or (Leea) connate into a tube which is adnito to the petals. Disk iu- 
trastamiual, usually conspicuous. Over 2-6-celled. Fruit a berry. 

XXXI. SapInflacesB. Trees or shrubs. Loaves opposite or alternate, 
or (Acer some species and D tdontra) simple. Calyx of 4-5 lobes 

:r -'j[ Petals 4-5 free or 0. Dhk various, usualbf conspicuous. Stamens 

5- 10, free. Ovary l-t-c.*del, entire or more or loss deeply divided. Fruit 
various. 

XXXn. SabiaceaB. Trees or climbing shrubs. Leaves alternate, sim- 
ple, stipules 0, Calyx 4-5-partite. Petals 4-5, opposite the sepals. Stamens 
5, opposite the petals, all or 2 only fertile. Disk intrastaminal. Ovary of 
2-3 carpels or cells. Fruit a drupe. 

XXXIir. Anacardiaceae. Trees or shrubs, some times armed. Leaves 
alternate, simple, 3-foliate or pinnate, stipules 0. Flowers small. Calyx l-fl-par*- 
tite. Petals 4-5 or (Pistacia) 0. Stamens 4-10, usualljr inserted outside, rarely on 
the disk. Oveury 1-ceIled or (Spondias, Pleiogynium) 4-5-12-ceUed. Fruit 
drupaceous, dry or succulent. 

XXXIV, Coriariaceae. Shrubs, glabrous. Leaves opposite, stipules 0. 
Flowers small, greenish, in axillary racemes. Sepals 5, persistent. Petals 5, 
pefTsistent. Stamens lb, free. Disk 0. Carpels 5, free. Bipe carpels enclosed, 
in the snooulent purple petals. 

XXXV, Moringaeese. Trees, large, deciduous. Leaves alternate 2-3 -pin- 
nate, stipules 0. Flowers large, irregular. Calyx cup-shaped 5-oleft, segments un- 
equal, petaloid. Petals 5, unequal. Disk lining the calyx-tube. Stamens 5, 
fertile, opposite the petals, alternating with staminodes. Ovary l-ceUed 
-with 3 patietal placentas. Fruit a 3- valved capsule. 

(iii) Calyciflorae. 

XXXVI, LegundnossB. Herbs, shrubs or trees, sometimes climbing, often 
armed. Leaves alternate, 1-foliate or compound, usually stipulate. Flowers 
usually zygomoxphicand bisexual Sepals 6, free or connate. Petals 5 or rarely 
fewer by abortion or (Oeraionia, Saraca) 0. Stamens 10, rarely fewer, or 
numerous, free or connate. Oaip^ 1, free. Fruit a pod, 

^ XXX Vll. BesaeeSB. Herbs, shrubs or trees, sometimes sorambling, often 
-armed. Leaves alternate, simple or compound, usually stipulate. Flowers 
regular, pentamerous or (Sosa' sericea) tetramerous, or in cultivation petals 
indefinite. Stamens usually indefinite,. Carpels 1-many, usually diatinotf 
4>ften adnato to and enclosed in the oalyr-tube. Fruit vaxious. 
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XXXV'in. SaKifra?acea0. Herbs, sbrabs or trees, erect or ( Hylratigea) 
climbing, unarmed or {Bibes Grjssid^irta) prickly. Leaves alternate or opposite* 
simple. Flowers regular, 4-5-msrou3. Stamens as many or twice or thrice as 
many as petals, or (Philaidphm) numerous. Ovary of 2-5 carpels, l-S-celled, 
Inferior or {I tea) half saperior. Fruit a capsule or (Bibes) berry, 

XXXIX. HamaniBlidacsae. Shrubs, deciduous. Leaves alternate, simple , 
istipulate. Flowers minute, greenish, in ovoid heads, surrounded by 4 largo 
white bracts. Petals 0. Stamens about 15. Ovary 2-cellQd, semi-inferior. 
Fruit a capsule. 

XL. Cj!ilhretaD33B. Trees, shrubs or undcrshrubs, often climbing. 
Leaves alternate, sub-opposifce or opponte, simple, entire, exstipulate. Flowers 
4-5-m3rous, ’■eg liar. Petals often avintiag. Stamens 8 or 10, biseriate, the 
lower . . '-’.Cj ■ ■ il’-'C-i ■«. the upper opposite tho petals. Ovary 1-celled, 
inferior. J I’.-iit d y, l i usually angled or winged, 

XLL Myrta033B. Trees or shrubs. Leaves opposite or alternate, us 
ually entire, evergreen and gland-dotted (epunetats in Gareya and Barring'' 
tonia), exstipuUte. Flowers regular, 4-5-inerous. Petals sometimes united into 
a cap. Stamens nim?roj3, filaments filiform, free or connate into a tube or 
into bundles. Ovary fused to the calyx-tube, 1 -many -celled. Fruit a berry, 
drupe or capsule. 

XLII. MeldSioinicsaB. Herbs or shrubs. Leaves opposite, simple, ex i- 
stipulate.' Flowers regular, showy, 4-5 -merous. Calyx-tube partially adnate to 
the ovary. Petals free. Stamens twice as many as the petals ; anthers longer 
than the filaments, curved, opening by apical pores. Ovary usually 4-eelled. 
Fruit a capsule. Seeds many, minute. 

XLTir, Lythrieeae. Trees or shrubs, often armed. Leaves opposite or 
.-§• 10 opposite or whorlod, exsfcipilate. Flowers regular or {Woylfyriia) obliq[ue. 
Calyx-lobes 3-6. Pitih a§iiUv as nxxv as calyx-lobes often crumpled. 
Stamens 8, 12 or many. Ovary superior or (Paniea) inferior. Ovary 2-6- or 
(Pmica) many-celled. Fruit a capsule or (Pmica) berry-like. 

XLIV, Samydaoeae. Trees, small, deciduous. Leaves alternate^ pellucid- 
punctate, stipulate, Flowers small, regular. Calyx persistent, deeply 4-5-Ioboi 
Petals 0. Stamens 6-10, alternating with staminodes, free or connate. Ovary 
free 1 -celled; placentas 3-4, parietal. Fruit a succulent, 3-4- valvcd capsule. 

XLV. Cactaesae. Stem and branches Jointed; succulent, prickly. Leaves 
minute or 0. Flowers showy. Sepals and p uuls r.l:ke, numerous, free or united 
into a tube Stamens very numerous, anthers minute. Ovary 1-oelled, adnate t® 
the calyx-tube or inferior. Fruit a berry. 

XLVI. Araliaseae. Shrubs, climbing, evergreen, rarely erect herbs. 
Leaves alternate, simple or compound, stipulate or (Hedera) exstipulate. Flower* 
small, regular, in umbels. Calyx-tube adnate to the ovary. Petals 5, free. 
Stamens 5, free, iussrted round an epigynous disk. Ovary inferior, 5-oeI- 
led. Fruit a small berry. 

XLVIL Gornaesas. Trees, usually small Leaves opposite or alternate, 
stipules 0. Flowers regular. Calyx-tube adnate to the ovary. Petals 4-,8 
free, valvate. Stamens 4-8, free, inserted round an epigynous disk. Ovary 
inferior, 2 (-3)-celled. Fruit drupaceous. 

(5) Gamopetala, 

XLVni. Caprifoliacea. Shrubs or small trees, climbing (Lonicera exotic 
species), or erect, unarmed (Lonicera spinosa, spinesoent). Leaves opposite^ 
ctipules minute or wanting. Flowers regular or zygomorphio. Calyx-tube 
-adnate to the ovary* Corolla gamopetalous, 5-lobed. Stamens S, inserted on 
'tba corolla. Ovary inferior, l-S-celied. Fruit a drupe or berry or dry or cap- 
pOoIm; 
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XLIX. Trees or slirubs, sometimes armed. Leaves opposite 

or 'whorled. entire, stipules inter* or intra-petiolar, conspicuous, Flowers 
tegular, usually 4 -o-iuorciis. Calyx-tube adnate to tbc ovary. Corolla gamopetal- 
ous. Stamens as many as corolla-lobes, inserted on tbe corolla. Ovary in- 
ferior 2- or 5-celled, Fruit usually a berry, drupe or capsule. 

L. Compositae. Herbs or shrubs. Leaves alternate, radical, ot {Mcntanoa) 
oxjposite : stipnlfB 0. Flowers in heads surrounded by an involucre of 
bracts. Caly.'i-tubt adnate to the ovarj’, limb 0 or of hairs or scales. Corolla 
gamopetalouE, tubular or ligulate. Stamens 4-o, inserted on the corolla, 
anthers connate into a sheath round the style. Ovary inferior, l-ccUed, Fruit 
an achenc, oftm with a tuft of hairs. 

LI. EricaceSB. Trees, shrubs <>r undershrubs. Leaves alternate ot^ 
crowded, usually ctniaceo :*». .!<.& 0. Flowers 4-5-meTous. Corolla campan- 

iiiate or ovoid- Stamens <* 1:011 inserted on the co rolla. Ovary 4-9*' 

usually o-celled, superior. Fruit a capsule (in Qmlflm'ia enclosed in the 
fleshy calyx and appe aring baccate), 

Lll. 8hrubs or undershnibs. Leaves alternate or 

xosulate, ; - « • . regular. Calyx gamosepalous, more or less tubir- 

lar, persistent. Cbroila i-alver-s^hr.pcd, 5-lobed or of 5 petals. Stamens 
as many as, opposite and adnate to the bases of the corolla-lobes or petals. 
Ovaiy’ f-eell( dj 1-ovuled. Fruit dn% included in the calyx. 

Lill. Myrsinaceas. Trees or shrubs. Leaves alternate, simple, sometimes 
wnth resinous glands, stipules 0. Flowers small, regular, 4-5-merous. Calyx 
perBistent. Corolla-tube short or petals free. Stamens as many as, opposite 
and adnate to or inserted on the corolla-lobes or petals. Ovary 1 -celled,, 
superior or {Messaj halfdnferior. Fruit small, dry or succulent. 

IIV. ISapotaeese. Trees or shrubs, tmarmed, with milky juioo or {Mono^ 
iheca) armed and without milky juice. Leaves entire, simple, usually coriace- 
ous, Flowers regular. Sepals 4-8, nearly distinct, persistent. Corolla-tub© 
jhort, lobes 5-24, Stamens as many a.s and opposite the corolla-lobes, or 
2 - 3 -times as many, inserted on the corolla. Ovary 1-12-eelled, superior, iiuit 
^ drupe or berry’. 

LV, Ehenacese. Trees or shrubs, sometimes spinous. Leaves alternate 
or sub-opposite, simple, entire, exstipulate. Flowers dioecious, 4-5-meroaB. 
Calyx gamoseps^us. Corolla gamopetalous. Stamens 12-64, filaments various- 
ly connate, often in pairs. Staminodes in female flowers usually fewer than 
the stamens in male flowers. Ovary 4-8-celled, superior. Fruit a berry 
seated on the enlarged coriaceous calyx, rind coriaceous, seeds embedded in 
sd^ ox viscid pulp. 

LVI. Styraceae. Small trees, deciduous. Leaves alternate, simple, stipules 
C. Flowers wldte, regular, 5-nierous. Fetals connate below. Stamens 20-60, 
aina:? tc the bates of the petals. Ovary inferior, 2-ceIled. Fruit drupaceous. 

LVIL Oieace®. Shrubs or trees, sometimes twining. Leaves opposite or 
(Jowntniim) alternate, simple or compound, exstipulate. Flowers regular. 
Calyx 4'9- toothed, or truncate, rarely (IFraxinus) 0. Corolla gamopetalous, 
4 -i 2 -;oi:odor (FrsRTj'.iye; 0 . Stamens 2, inserted on the corolla or (Praximtf) 
hyposynous Ovary 2-celled, free. Fruit a berry, drupe, capsule or winged 

SlUv. 

LTTXI. Salvadoracess. Trees or shrubs. Leaves opposite, simiDle, entire, 
evergreen, stipules minute. Flowers raaU, green, panicled, 4-merous. Petals 
sHghtly connate below. Stamens 4, alternating with the petals and adnate 
to their bases. Ovan' 1-celled, Fruit a small globose drupe. 

^ LIS, Ar'ccyr T*':cs, shrubs or herls, often twining usually with 
miiiiv juice, - i.i . ti. u!. leaves eppesite or whcrled or arranged spirally^ 
stipules 0. Flowers regular, bisesiial, 5-nieicifs, Stamens 6, inserted. OBi- 
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'Diie 5 .iiitli::: fr o:* aih^riu;^ tD tlio stigma, jjalleu grauiiUr. Uws. 

oiidistincfc oi‘ coauato carpels, aii parlor. Fraifcof i or 2 dry or ileshy drupes 
or of 2 frc:e or couaata follicles, i c£tc.i with a taft of hairs. 

LX. Aselepiaiac 3 BB- Herbs or shrubs, mostly tvriniag, usually with 
milky juice. L3ares ox^posifee cr wauling, stipules 0. Slowers regular, 
bisexual, o-merous. Sca-iieas 5, iiiscrtei as the base of the corolla, filameiits 
free or united in a colam a, anthers free or uaifcel into a tube acbxate to the 
stigma, polfen in each cell united into I or 2 granular or waxy masses. Ojary 
of 2 carpels united only by the stigma. J?rait of 1 or 2 follicles. Seed with a 
tuft of hairs. 

LXT. Loganiacese. Shrubs. Leaves opposite, stipules usually represented 
by a raised Ihie between the petioles. Flowers ^-S-merous, bisexual Stamens 
ns many as corolla-lobes, inserted on the corolla-tube. Ovary 2-celied. Fruit 
a capsule or {Nioodemia) a berry. 

LXII. Boraginacese. Trees, shrubs or uudershrubs. Leaves alternate or 
opposite, stipules 0. Flowers regular usually S-merous. Calyx inferior, per- 
sistent in fruit. Stamens inserted on the corolla-tube as many as oorolla-lobes. 
Ovary 2 -or 4-eelIed, ovules 4, Fruit drupaceous or dividing into nutlets. 

LXin. Convolvulaeese. Shrubs, tmdershrubs or herbs, often twining. 
Leaves alternate or wanting, exstipulate. Flowers regular, 5-merous. 

Sepals free or shortly connate, persistent. Corolla often plicate in bud. Stamens 
5, inserted on the corolla. Ovary I-4-celled, superior, ovules 4. Fruit a capsule 
or baccate. 

LXIV. Solanaedss. Herbs or shrubs, sometimes soandent, often armed , 
Leaves alternate (or falsely opposite), stipules 0. Flowers regular, usually 
5-merous. Calyx usually persistent. Corolla often plicate in b id. Sbamons 
inserted on the corolla. Ov-ary normaliy 2-eelledj superior. Fruit a berry or 
capsule. 

LXV. Scrophuiariacese. Trees or shrubs. Leaves simple opposite or 
whorled, stipules 0. Flowers zygomophie, 5-merous. Corolla more or less 
2-lippcd. Stamens 4, didynamous. Ovary 2-ceIIed, superior. Fruit a capsule 
sjcda many. ^ 

LXVI. Bignoniaceae. Trees or shrubs, often climbing. - Loaves opporite- 
^^onipound or [Tecoma uiidvdata) simple, stipules 0. Flowers showy zygom- 
orphic, 5-meroas. Corolla more or less 2-lipped. Stamens 4, didynamous 
or {Oi'oxyhxni) 5 or {Cutalpa) 2, with or without staminodes. Ovary 2 celled, 
giipcrioi*. Fruit a capsule, seeds usually winged. 

LXVII. Acanthacese. Shrubs, undershrubs or herbs, rarely {TJhunbergiah 
elimbing often prickly. Loaves simple, opposite. Flowers usually zygomorphic. 
Calyx 4-5-partite. Corolla subequally 5-lobed or 2-lipped. Stamens 4 or 2, 
inserted on the corolla. Ovary 2-ceUed, superior. Fruit a capsule, seeds 
orbicular, compressed. 

LXVIlI. Verbenaceas. Shrubs or trees, sometimes rambling or olimbinF. 
Leaves opposite or whorled, simple or {Vitex) digitate, stipules 0. Flowers 
usually zygomorphic, usually 4-5-merous. Stamens 4, didynamous or 
{CaUicarpa) equal, inserted on the corolla. Ovary dually 4-celled, superior. 
Fruit drupaceous. 

LXIX. Labiatss. Shrubs or undershube, rarely [Otostegia) spiny, stem 
usually quadrangular. I^eaves opposite simple, stipules 0, Flowers usually : 
aygomorphic. Calyx persistent, gamosepalous. Stamens 4 or 2, inserted on 
the corolla. Ovary 4-Iobed or -partite, ovules 4. Fruit of dry nutlets. 

(c) Monoehlai^ydess. 

LXX. Nyctagtnaeess. Thorny acandent evergreen shrubs. Leaves alter 
nate, entire, sfdpiilcaO. Flowers bisexual, small, yellow, 3 together each achiate 
to a laige sho^ colored braet. Perianth mouophyllous, pcii » d* Stamens 
7-8, included. Ovary 1-celled, free, ovule 1. Fruit an utricle. 
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LXXI. Axnarantacese. Shrubs or undcrshrubs. Leaves opposite or 
«.ltetxiate, stipules 0. Plowera usually bisexual, smalls spicate. Periaath of 
free or connate, hyaline or scarious segments. Stamens 6, opposite the 
perianth -segments, filaments connate below without or (ilcaa) with interposed 
Ftaminodes. Ovary I -colled, free- Fruit a berry or utriclo 

LXXII. Chenopodiaceso. Shrubs or undershrubs, usually more or less 
Succulent. Leaves alternate, opposite or 0. Flowers small, 2-1 -sexual. Perianth 
of 3-5 more or less connate sepaloid segments (v-ar/ing fr. female flowers in 
Bwotia). Stamens 5 or fewer, opposite the 1 -celled, free, 

ovule 1. Fruit an utricle enclosed in the pei-sistt*. ' r ..t. 

LXXIII. Phytol ccacess. Undershrubs. Leaves alternate, stipules minute 
Flowers small, white, bisexual. Perianth 4-paxtite, coralline. Stamens 4, 
alternating with the petals, inserted on a small disk. Ovarj* 1 -celled, free, seed 1. 
Fruit red, piiej', 

LXXIV- Polygonacesa. Herbs or shrubs, sometimes (Antigoifian) climb- 
ing, Leav'es alternate, often scanty, stipules usually sheathing. Flowers 
nsually ainall and bisexual. Perianth-segments 3-6, jjersistent. Stamens 
6-12 opposite tii'* Ovary 1 -celled, free, 2-4-aBgled, ovule 

I. Fruit a nut, • ! -. li -i.c i'i-r:<.uth (excej)t Cdlligoniwi). 

LXXV. Aristolochlacese. Twinin* shrubs or undeshrubs. Leaves alternate, 
Fiow; rs i isexua^, Peiianth tubi-lar, upeurved, limb broad. 

‘ 'P, ring round the stvK Ovary 6-eellfcd ; ovules numerous. Fruit a 

capsule. 

LXXVI. Pipstacea. Shrubs. Leaves alternate, stipulate, Flowers diceci- 
ons, spica e . purple Periinth 0. Stamens 2, anthers reniform, the cells con- 
fluent. Ovary 1-celled. stigmas 3. Fruit a globose 1-seeded berry. 

LXXVII. '‘UTacra^ Trees. Leaves alternate, rarely {Cinmmomum) 
opposite, evergreen, entire toothed in Jjaufus), stipules 0. ^Flowers small, 
regular. Periauth inferior, tube short, lobes 6 4), sepaloid. Stamens in 

3-4 series, the outer opposite the perianth segments, the inner usually reduced 
to staminodes, anthers opening by Talves. Ovary 1-celled, free, ovule 1. 
Fruit a berry or drupe. 

LXXVIII- Proteacese. Trees. Leaves alternate or whorled, evergreen, 
stipuleB 0. Flowers in racemes. Perianth monophyllouB, petaloid, tubular, 
shortly 4-lobed, lobes valvate. Stamens 4, sessile at the base of the corolla- 
lobes. Ovary 1-celled, free, ovules 2. Fruit a follicle or drupe. 

LXXIX, Thymelasacese. Shrubs. Leaves alternate or opposite, simple, 
entire, stdpules 0. Flowers regular, bisexual. Perianth monophyllous, petaloid 
tubular below, limb 4-6-lobed, lobes imbricate. Stamens twice as many as 
perianth-lobes, biseriate, inserted on the perianth, the outer opposite its lobes 
and at a higher level that the inner. Ovary 1-celled, free, ovule 1. Fruit a 
small berry. 

^ LXXX. EteagnISSaB. Shrubs or trees, usually thorny. Leaves alternate, 
cnt'ire, clothed beneath with silvery scales or hairs, stipules 0. Flowers 
small, regular. Perianth 4-fid, 2-partite or obscurely 2-lobed. Stamens 4, iu- 
flerted on the perianth. Ovary 1 -celled, free, ovule 1. Fruit a false drupe, suc- 
oulent. 

LXXXI. Lotanihacese. Parasitic shrubs. Leaves usuallj op]^site or 
wanting, entire, thick, stipul^ 0- Perianth simple or double. Staneietts 
as many as and opposite the perianth lobes. Ovary imerior, apparently solid. 
Fruit a berry or drupe, usually viscid. 

LXXXIL SantalacesB. Shrubs. Leaves alternate, 'exktire, stipules 0. 
Flowers minute, greenish. Peiianth-Hinb 3-IobedL Stamens 3, inserted on and 
•^godte the perianth-lobes. Ovaiy I-celled, inferior, ovules 2-4. Fruit a 
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LXXXIII. Eupliorblaeese. Herbs, shrubs or trees, sometimes armed, 
often with milky juice. Leaves usually alternate, simple or {Bisclioffla) 
trifoliate, usually stipulate. Flowers unisexual, usually smalL Perianth simple, 
^’alyeine or (Flueggea) subpetaloid or double with calyx and corolla or { MupJior- 
hia^Synaienium) 0. Stamens 1 -many. Ovary usually of 3 more or less united 
carpels, superior, ovules 1-2 in each carpel. F^oit usually a 3- valved capsule 
sometimes more or less succulent or a drupe or berry, 

LXXXIV. Urticaceae. Trees, shrubs or herbs, often with milky juice. 
Leaves usually alternate, stipulate. Flowers small or minute, l-2-8exual, some - 
times crowdeS on globose or hollow receptacles. Perianth simple, calycine or 
{ForshoJilea, female flowers) 0. Stamens as many as and opposite the 
perianth-segments or fewer. Ovary l-ccUed. superior, ovule 1. Fruit a drupe, 
samara or achene or composed of a confluent mass of perianths and pericarps. 

LXXXV. Platanaceas. Large dacidnous trees. Leaves alternate, paltni* 
nerved and lobed, stipules large amplexicaul, caducous- Flowers minute# 
monoecious in globose heads, 3-4-merous. vSepals and petals minute# 
Bcale-like. Stamens and carpels as many as sepals, both free, ovules 1-2 
in each carpel. Fruit a globose head of achenes. 

LXXXVI. Juglandaceae. Deciduous trees. Leaves alternate, pinnate 
stipules 0. Flowers small, monoecious. Hale flowers in catkins. Female 
flowers in few- or many-flowered spikes. Perianth adnate to the ovary, 
inferior, 1-celled, of 2 carpels, ovule 1. Fruit a drupe or nut. 

LXXXVn. ISfiyricaeeae. Small evergreen trees. Leaves alternate entire 
dotted with resin beneath, stipules 0. Flowers minute, unisexual, in cylindric 
bracteate spikes. Perianth 0. Stamens 3-6. Ovary 1 -celled, of 2 "carpels, 
ovule 1. Fruit a drupe. 

LXXXVIII. Casaarinacese. Leafless trees. Branchlets whorled, jointed, 
grooved. Flowers unisexual. Male flowers in terminal cylindrio spikes, perianth- 
se^nents 2^ hooded over the solitary stamen. Female flowers in cones, 
j)eiiaJith 0, ovary 1-celled, of 2 carpels, ovules 1-2- Fruit a small woody 
cone, opening by valves and liberatii^ the small seed-Kke winged nut& 

LXXXIX. Cupuliferse. Trees. Leaves alternate, simple, stipulate. 
Flowers monceeious. Male flowers in catkins or {CastaiKo) erect andro- 
gynous spikes. Female flower in spikes, heads or solitary, perianth adnate to the 
ovary or 0, ovary inferior or naked, usually solid in flower and more or less 
2-3-celled after fertilization, ovules 1 or 2. Fruit a nut. 

XC. Salicaceae. Deciduous trees or sbrubs. Leaves alternate, 
simple. Flowers unisexual, in catkins, e«W5h flower in the axil of a bract, peri- 
anth 0, disk of 1 or more glands or cup-shaped. Stamens 2 or more, usually 
free. Ovary 1-eelled, placentas 2-4, parietal. Fruit a capsule. Seed cottony. 

II. Monocotyledons. 

XCI. AmarylUdaceae. Bootstook produced into a short or fairly long 
woody .trunk. .L^vee rosukte, long and iaarrow, thic^ fleshy, usually armed 
with marginal prickles and a .terminal spine- Inflorescence a huge panicle. 
Flowers la^ge. Perianth of ,6 lobes or segments. Stamens 6, adnate to the 
perianth. Ovary 3-celted, inferior. Fruit a capsule. 

XGII. Dioscarea^CO. Twining herbs. Leaves alternate or opposite, 
pimple or digitate, petiole twist^ at the base, never , cirrhose. Flowers 
•small, unisexual. Perianth 6-lobed. Stamens 6, or 3 with 3 staminodes. 
Ovary 3-celled, inferior. Fruit a 3-winged capsule. 

XCm. liilaeeao. Shrubs or herbs, oft^ climbing, sometimes ajimed. 
Leaves altemate or replaced by cladodes, ^ pelsole siMWfctiiied.: ■ B^daath of 6 
free or (Oonfyline) shoz^y connate segm^bs. Stamens 6 or (A8css)3. Ovary 
3 -celled, supezior. Fruit a berry. 
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XCIV. Palmss* Shrubs or trees, often spiny, sometimes climbing, stem 
solid. Leaves alternate, pinnate or flabelliform. Flowers small in spikes or 
panicles. Perianth of 6 lobes or segments. Stamens usually 6. Ovary 1-3- 
celled ox of 3 carpels, ovules 1 in each cell or carpel. Fruit usually a drupe. 

XGV. Graminese. Stems more or less tuffcocl, woody or herbaceous, 
hollow, jointed. Leaves linear, lanceolate or oblong, jointed on to a 
sheath which is amplexicaul and split to the base. Flowers small in spikelets, 
each flower in the axil of a bract. Perianth much reduced and inconspicuous. 
Stamens 3 or 6. Ovary 1-cellod, superior, ovulo 1. Fruit a oaryopsis. 

B. Gymnosperms. 

XCVI. Gn^tacese. Leafless shrubs, sometimes climbing, brauchlots 
jointed. Flowers small, unisexual. Male flowers in small bractoato spikes, 
perianth 2-lobod, anthers 2-8, sessile on a column, 2-colled. Female flowerrs 
1-3 together, bracteate, ovulo 1 in each flower, onelosod in a perianth which 
becomes fleshly in fruit. 

XOVlt. CDnifer®. Trees or shrubs, overgroen (except Ginl:go% usually 
resinous. Leaves iisuallv’ lb-like or s'jale-like. Flowers unisexual, perianth 
0. Milo flowers in d'ijiJious citkiis consisting of scale-liko stamens. Female 
flowers in cones which usually become woody in fniit or reduced to a. 
single ovuliforous scale or a single ovule. 

XOVIIL Cycadaceae. Small trees. Leaves large, ])innaie, crowded 
at tho end of the stem. Flowers dimeious. Male flowers in eract eoncR 
formed of thick scalclike stamens bearing on tho lower surface numerous 
globose anthor-colls. Female flowers reduced to single ovules borne on the 
margin of imperfectly developed loaves, 2-8 ovules on caolt 


Tho following genera and families have oxcepfional ulruMcfris*. lulrodiuM'd 
ffOnoral and spoedcs arc shown in italics : — 

Dicotyledons— 

Trimorous flowers are tho rule in the MajiuoViax^eto, Mtmih|X'riiiJw<',<‘. 

Berberidaoem Aristoloohiaoe® and Iiauracem. They an* also foun<l inthf cf<‘u<'ra 
Rumex and Bhoum (Polygonaco®) and in a few others. 

Polypetaiae— 

The C^lyx is obscure being adnatc to the ovary and Uf)fe prodiice<l beyond it 
in many Myrtacc® and Araliace®. 

The sepals are not or scarcely differentiated from the petals in the Magno- 
liaco®, Borboridace® and Cactace®. 

The petals are wanting in Clematis, Flacourtia, Xylosma, 8tcrculin 
neriticra, Zanthoxylura, Rhamnus (some spooies), Acer saccharum, Sohlcichora" 
Bodon®a, NepMium, Pistaoia, CeraioniHy Saraea, Hydrangea (sterile flowersb 
Parrotia, Terminalia, Anogoissus and Casoaria. 

The petals are more or less coinuato in Cksampolos {male flowers, I peta 
only in female flowers), J^iUosporum (some species), Eurya, feJaurauJa, GameJUa,^ 
the Malvace®, Olax, Ilex (male flowers), the Vitacca\ tho Leguminos® (iisua i|v/ 
Hydrangea (fertile flowom), Eugenia Jamljolana, and Eucahjptm, ‘ 

Thalamiflorse— 

The sepals are coinate in M erua, Shoroa, tho Malvacc® anti Sterculiaee®. 

Th3 disk is conspicuous in Cadaba (tabular), Mjerua, Orat®ya, Flacoiirtu 
-female flowers), Xylosma and tho Tamaricaecm. 
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Biseiilorixi - 

dtsls is or vvanbiag ia tUo Lia:ioo 30 , the H2l^::gh:zcc?f) 

Fd^yo-ih, li; !.j'; v., Ilox, Vifcis aojiicordaU, Dodoaooa {,7i2lo 

and Ooriaria. 

Calyeiflorss— 

Th3 calyx is oo.upoaod of frso S3pals i:. ib :ei very deeply di Tided 

so as to appear polysopalous iu many of tlie Oi05aipi:i:o:6j:D. 

Gamopetalse— 

The calyx is or adaite to tho oTary and not or scarcely produced 

beyond it In jO ‘ j j?'. -so, no), I'dihragyua, Itubia, tlxo Compositoe, Fraxinua 
XanfcHoxyloi los and esooldor, an I Li^ustrum. 

The petals ire froo or nearly no in Aeantholimoa, Myrsino, Embolia, Ardisia, 
Sy nplooos, Linoeiora and Salvadora, 

TIio petals are wanting in Fraxinus. 

Moiiochlamydeoo— 

The psrl.arifc is potaloid in Bow(f(timlllmay Rhim, Calligoniim, Antigonon, 
AriitolocJ^tnt, Orevilka, Macadamia, Daphno, Wikstrmmia, and Elsoagnus. 

The perianth is oomposod of calyx and potaloid corolla in Loranthus, Jatropha 
and Aleurites, In many othor goaora of tho Euphorbiaoeae the perianth is 
more or less differentiated into a calyx and corolla. 

The perianth is wanting in E irotia (female flowers). Piper, Knpliorbiai 
Sgfizileniufn, Forslcohlaa (female flowern) Myrioa, Casuarina (foira’o ^rwer.'?}, 
Carpinns (male flovvors), SaUx and P;arJ:n. In most genera of l/lr; C,.',’. ■?*cra3 
tho perianth is Tory obscure and ofy’-n o.i’y ^^^pj^^’sentod by braotooles. This is 
also tho oaso in Platan us, 

Monocotyleioas— 

The leaves ara not-Toinod in Biosoorea and Smilax. 

The bavoa arc waiting and replacod by cladodes in Asparagus and Etmus* 

The flowers in tho OiMmino'B are situated between distichous bracts, 
the porianMi being qnito obscure. 




A FOREST FLORA FOR THE PUNJAB 
WITH HAZARA AND DELHI. 

I. RANUNGULACE/E. 

Herts of various habit, rarely climbiug shrubs. Leaves 
radical or alieruate, rarely opposite. Flowers usually bisesual 
and regular, always hypogyuous. Sepal u.-iuaHy 5, free, pe- 
taloid when the patals are wanting, or rudimentary; im- 
bricate or valvate. Petals 0 or 3-6 or more. Stamens usually 
numerous, free; anthers dehiscing by slits. Carpels usually 
many, free, 1-celled ; ovules numerous, biseriate or solitary 
and basal. Fruit of one or more achenes, or many-seeded fol- 
licles, rarely a berry. Di.steib. A large family mainly in 
cool and temperate regions. 

The riiniily contains many ornamental llowering plants common in 
the Himalaya, some of which are of medicinal value. 

The following is the only woody genus: — 

CLEMATIS, Linn. 

(From tlie Greek Idama, a vine branch ; most siieoies are climbers.) 

Undershrxibs or woody climbers, climbing by means of 
tteir leaf-stalks. Leaves opposite, simple, trifoliate, pinnate 
or decompoimcl ; stipules 0. Flowers solitary or fascicled or 
panicled, axillary or terminal. Sepals 4, petaloid. Petals 0. 
Stamens and carpels ninnerons. Fruit a head of achenes, con- 
spicuous by the persistent styles which grow oxit into long 
feathery tails. ^ Distbib. Species about 170; all temperate 
regions, rarer in the tropics. 

Leaves ternate; flowers on long stalks. 

Flowers white ... ... ... 1. G. montana. 

Flowers dull purple ... ... 2. C. harhellata. 

Leaves pinnate or hip inn ate or sometimes 
ternate ; flowers in panicles. 

Sepals spreading from the base. 

Filaments glabrous. 

FlowerH in. diameter; leaflets 

usually glabrous and entire ... fjovittnuK 

Flowers '7-1 in. diameter; leaflets 
usually toothed and more or less 
hairy. 

Leaflets villous beneath ... 4, 6'. orata. 

Leaflets downy, thin ... 5. G. puhcrula. 

Filaments hairy. 

Sepals elliptic, obtuse ... ... 6. 0. graveolen$. 

Sepals ovate, acuminate ^ ... 7. 0. orientalin. 

Sepals erect with recurved tips. 

Filaments hairy throughout. 

Stem and leaflets glabrous. 

Leaflets 3; sepals glabvous except 

the margins ... ... 8. 0* actminafa. 

Leaflets 3-7 ; sepals tomentose 
within ... 9- 0* couMtd. 

Stem and leaflets hairy ... 10. C, Buchananimcf^ 

Filaments hairy only in the lower half 11. V, nutans» 

B 
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1. Clematis Montana, Buch-HaTn, esc DC, S^/st, I (1818) 
p. 164. — Stem thick, up to 3 inches diameter, Wigs terete. 
Leaves mostly fascicled on arrested branches, trifoliate; petiole 
1-6-3 inches long. Leaflets 1-3 inches long, ovate or ovate- 
lanceolate, acuminate, toothed, membranous, glahrescent. 
Flowers 2-3 inches across, white, on axillary fascicled peduncles 
usually longer than the leaves. Sepals spreading, 1-2 inches 
long, oblong, glabrous or silky outside, tips rounded. Fila- 
ment glabrous; anthers *15 inch long. Achenes glabrous; 
styles exceeding 1 inch. 

Hirtmlaya 7-9,000 feet from tlio Indus eastward*^, (‘onnuoii and 
conspicuous when in flower. Flowers: April — ^INTav- 

2. Clematis baeuellata, Ed (jew, in Traufi TAnn, So(\ XX 
n.846) ]). 25. — Stems rather thin; twigs terete, dark purplish- 
hrown. Leaves mostly fascicled on arrested branches, trifoli- 
ate ; petiole 1 -5-3 inches long. Leaflets 1-5-4 inches long, ovate 
or ovate-lanceolate, acuminate, more or less coarsely toothed 
or often incised, membranous, glahrescent. Flowers L5-2 
inches across, dull-purple, on axillary fascicled x^eduncles l-5-r3 
inches long. Sepals erect with more or less spreading tips, -6-1 
inch long, oblong, acuminate, pubescent on both sides, margins 
villous. Filaments UvSually fringed with long hair* nnthms 
•1 inch long, densely bearded on the back. Achenes hairv on 
the edges and towards the to]}, otherwise glahroius ; styles 1-5-2 
inches long. 

Himalaya 5-12,000 feet from the Ravi eastwards. Tn shadv places 
This plant is probably not distinct from C. japonim, Thunb. Flowers; 
May — June. 

3. Clematis goxtetana, Ro/vh, TJort, Bemn. (1814) p. 43. — 
Stems thick, twigs striate. Leaves p-nnetc, bipinnate, or biters 
nate, usually 6-10 inches long. Lea. fiefs 2-3*5 inches long, 
ovate, oblong or lanceolate, acuminate, entire or distantly 
-toothed, base cordate or rounded, thin but firm, glabrous or 
pubescent on the nerves beneath. Flowers *3-5 inch across, 
greenish-white, in dense axillary and terminal panicles. Sepals 
spreading, *2-3 inch lonsr, oblong or ovate, revolute, puberu- 
lous, edges tomentose. Filaments glabrous; anthers *05 inch 
long. Achenes hairy; styles 1-1*5 inches long. 

Sub -Himalayan tract from the Rawalnindi District eastwards 
ascending to 4,000 feet. Salt Range, Hoshiarpur, Chamba, Ambala 
Siwaliks. Flowers : August — September. 

4. Clematis geata. Wall . Cat. (1828) No. 4668, — Stems 
rather slender, twigs furrowed. Leaves pinnate, or a few bipin- 
nate or trifoliate. Leaflets usually 5, 1*5-3 inches long, broad- 
ly ovate, acuminate, base rounded or cordate, inciso-serrate, 
more or less deeply 3-lobed or -partite, villous on both sides or 
glabrate above. Flowers *6—8 inch across, cream-colored, 
fragrant, in many-flowered panicles which often exceed the 
leaves. Sepals spreading, *25—35 inch long, ovate-oblong, 
tomentose outside. Filaments glabrous; anthers *05 inch 
long. Achenes densely pubescent; styles 1-1*5 inches long- 



I. RANITi^fCTrLACEJE. 


3 


Himalaya 2-8,000 feet, Trans-Indus to Kumaon. In open shrubby 
places ; common in Hazara and Rawalpindi. Flowers : August — Sep- 
tember. 

5. Clematis pubeeitla, Hooh, /. ^ TTiorn^s, in FI, Brit. 
Inch I (1872) p. 4. — Steins moderately thick, twi^s grooved. 
Leaves pinnate, Leafiels 1-1-5 inches long, ovate-lanceolate, 
entire or remotely toothed, often 3-lobed or -sect, acuminate, 
membranous, sparsely pubewscent. Flowers 1 inch across, 
yellow, 3-9 in a lax leafy panicle. Sepals spreading, *5 inch 
long, narrow-oblong, acute, silky-pubescent outside. Fila- 
ments glabrous; anthers -05 inch long, elliptic-oblong, 
Achenes silky. 

Hiinalaya 2-7,000 feet from Simla eastwards. Not common. Pro- 
bably not specifically distinct from G. parviloha, Gardn. and Champ, of 
China. Flowers : August, 

0, Clematis geaveolens, Lincll. in Journ, Ilort. Soc. 1 
(1846) p. 307. — Stems slender, twigs striate. LeavevS pinLately 
decompound. Leaflets -5-1 inch long, toothed or {;r 

3-lohod or -partite, terminal segment oblong, acute or obtuse, 
glabrous. Flowers 1-5-2 inches diameter, pale-yellow, with a 
heavy odor, in 3-7-flowered panicles or the upper solitary with 
a pair of pinnate leafy bracts* on the peduncle. Sepals spread- 
ing, *7-1 inch long, elliptic, obtuse, pubescent without, densely 
tomentose within. Filaments hairy; anthers *1 inch long. 
Achenes pubescent. 

Himalaya (5-11,000 foot from the Indus eastwards. Salt Range. 
In open sunny places: common in Hazara. Flowers: September. 
Borne forms pass into the following species. 

7. CtEMATis OEpNTALTS, TJnn. Sp* PI. (1753) p. 543. — 
Stems stout', i^gs striate. Learies pinnate or bipinnate. Leaf- 
lets very variable, 1-2 inches long, from orbicular to lanceo- 
late, entire, inoibed or cut, glabrous, glaucous. Flowers 1-6 
inches diameter, yellow or mottled with purple, in many- 
flowered panicles. Sepals spreading, -7 inch long, ovate-acu- 
minate, villous wiihout or on both surfaces, edges tomentose. 
Filaments hairy; anthers -1-15 inch long. Achenes silky. 

Dry inner valleys of the Himalaya from the Indus eastwards as- 
cending to 14,000 foot. Laliaul, Knnawar; common. Flowers: July- 
August. 

8. Clematis acuminata, 7)0. I (1818) p. 148. — 
Stems slender, woody, twigs striate. Leaves ternate. Leaflets 
2-5 inches long, ovate or ovate-lanceolate, loug-acumiha+e, 
base rounded or subcordate, teeth small distant apiculate or 
subentire, glabrous. Flowers pnle-yellow, in many-flowered 
panicles. Sepals erect with recurved tips, -5 inch long, glab- 
rous except for the tomentose margins, oblong, subacute, not 
ribbed. Filaments with long spreading hairs; anthers *1 inch 
long, Achenes silky; styles 1 inch long. 

Himalaya 5 000 7,000 ff^et from Sinda eastwards. This is 0, acu^ 
rrtinata var. sihMmensis of the FI. Brit. Ind, Flowers: September 
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9. Cle^^fatis gonnaxa, 7JC. Prodr . 1 (1824) p. 4. — Stems* 
stout, twigs faintly grooved. Leaves pinnate, petioles more 
or less connate sometimes forming a broad flat expansion. 
Leaflets 3-T, distant, 2-G inches long, broadly ovate-cordate, 
coarsely serrate, the teeth apiculate, sometimes lobed, mem- 
branous, glabrous. Flowers yellowish-white, in many-Howered 
panicles. Sepals erect with recurved tips, -7-1 inch long, ob- 
long, subacute, x^^d)eseeiit without, tomeiitose within, not 
ribbed. Filaments hairy; anthers -15-2 inch long. Achenes 
silky; styles l‘5-2 inches long. 

Himalaya 4-10,000 feet from the Indus eastwards C'omiuon. 
Flowers ; July — September. 

10. Clematis BuoiiANANiiiNA, DC. S ^/ st . I (1818) 
p. 140. — Stems thick, twigs grooved. Leaves pinnate; petioles 
more or less connate. Tieaflets 6-7, 2-4 inches long, broadly 
ovate or suborbitmlar, cordate, coarsely serrate, the teeth api- 
culate, often lobed, slightly pubescent or tomentose beneath. 
Flowers pale-yellow, fragrant, in many-flowered panicles. 
Sepals erect wdth recurved tips, *7-1-2 inches long, linear- 
oblong, ribbed, tomentose on both sides. ^ Filaments hairy; 
anthers *15 inch long. Achenes densely hairy; styles 2 indies 
long. Collett, FI. SiniL, flg. 1. 

Himalaya 5-10,000 feet from Dalhousio eastwards. Clost^Iy nlHed to 
0. connafa hut usually easily recoguised hy its hairy tvvig^ and loaves. 
A form with the stems and leaves only slightly puhoscent and the Kei>al3 
scarcely ribbed is intermediate hetween the two spjoies, it is foumJ 
as far west as the Murree Hills. Flowers: August — Novcnd)or. 

11. Clematis nutans, Boyle , Illustr . Bot . Jlimal . (1839) 
p, 51, — Stem slender, twigs grooved, silky. Leaves pinnatoly 
decompound. Leaflets 1-3 inches long, ovate or lanceolate, 
undivided or 3-5-lobed, irregularly toothed, rarely entire. 
Flowers pale-yellow, drooping, in leafy panicles. Sepals erect 
with recurved tips, -7-1 inch long, oblong, densely silky outride. 
Filaments hairy only in the lower half; anthers •12—15 inch 
long. Achenes densely hairy ; ^tyle 1-1*5 inches long. 

Sub-Himalayan tract ascending to 5,000 feet from tbo Uavi cast- 
v ards. ‘‘ The leaves are very pungent to the taste and produce violent 
sneezing if s-melt after bruising’’ (Kanjilal). Flowers; Sex)tcnil)er — 
October. 

PiBONiA iMoni, Wall. — A glabrous prennial herb. Leaves once or 
twice ternatisect. Flowers white, 8-4 inches across. Hazara, 5-10,000* 
feet, common in moist forest undergrowth especially near Thandiani. 
Flowers: May — June. 

li. MACNOLIAGE/E. 

Trees or shrnbs, sometimes climbing. Leaves alternate, 
usually stipulate. Flowers usually showy and solitary, ter- 
minial or axillary. Sepals and petals hypogyiious, very de- 
cidous, imbricate, arranged in whorls of three. Stamens 
nnmerous, hypogynous; anther-cells adnate, dehiscing longi- 
tudinally. Carpels nnmerous, free or partly cohering, arrang- 
ed in one or more whorls on an elongated axis; ovules* 2 or 
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more in eacli carpel ; styles usually short. Fruit of Tberried or 
follicular carpels, the carpels sometimes woody and arraji^ed 
in a cone. I>istbib. Tropical and temperate Asittic moun- 
tains, ITorih America and a few in A^istralia and South Ame- 
rica. 


SCHIZANDRA, Michaux. 

(From the Greek, sohizein, to split, and aner, andros, a man,* re- 
ferring to the separated anther-cells. Distuib. Species about 6 ; 
India, Java, China and North America.) 

ScHizANDUA GRANDiFLOEA, HooJc, /. ^ Thoms. in FL Briu 
Ind. I (1872) p. 44. — A deciduous climbing shrub with dark- 
brown smooth bark and short leaf-heaving branches at the 
nodes. Leaves 3-6 inches long, elliptic-ovate to ohlong-lance- 
olate, acuminate, entire or with small distant glandular teeth, 
rather soft and fleshy, shining above, pale beneath; petiole 
'5-1 inch long; siipxtles 0. Flowers about 1 inch aca'oss, waxy- 
white often tinged with i)ink, dioecious, fragrant, on drtjoping 
axillary pednn'cles 1-2 inches long. Sepals and petals 9, simi- 
lar, ovate, concave, the Crater smaller. Stamens about 40, 
small, crowded on an ovofd fleshy column. Filaments thick, 
connate below; anther-cells separated. Female flowers rather 
larger and on longer peduncles than the males and the outer 
perianth segments more highly colored. Carpels numerous, 
distinct, minute, densely crowded on an oblong fleshy column; 
ovules 2 in 'each carpel; stigma sessile. Frxiit a slender spike 
6--9 inches long, of sessile globose 2-seeded red berries *3 inch 
diameter. Seeds CA)nnate, testa crxistaceous. Collett, FI. 
SimL, fig. 6. 

Himalaya 6-10,000 feet from the Beas eastwards; fairly common 
in moist shady places. Flowers: May — ^»Tane. 

. Miohklia Chamvaca, Linn. — largo evergreen tree. Leaves 7-10 
by 2-3*5 inohos, lanceolate or oblong-lanceolate. Flowers 2-2*5 inches 
across, yellow or orange, enclosed in bud in a pubescent spathaceous 
deciduous bract. Sepals and petals 15-21, the outer oblong, the inner 
linen r. Fruit a spike 3-4 iiichen long, of coriaceous carpels. Veru- 
ChampcK 

Indigenous to the Western Ghats, Sikkim and Lower Burma. 
Cultivated 'in gardens in the plains and in the Snb-Hhnalayan tract 
especially near Hindu temples. In the plains it rcKiuires a moist cool 
situation. Flowers : April — May. 

Maonotaa ohanoifloba, Linn . — An evergreen tree. Leaves 5-8 by 
2-3 inches, elliptic-oblong, coriaceous, shining above, more or less rusty- 
tomontoso benoatli. Flowers 6 inches or more across, whitf^ enclosed 
in bud in a silky spathaceous bract. Sepals a,nd petals 9-15. Fruit a 
woody cone, after dehiscence the bright red seeds remain suspended 
outside the carpels at the end of long cords consisting of unrolled spiral 
vessels. 

Indigenous to wet situations in the Soutliern United States. 
Oultivated in the plains and at Abbottabad and Simla. Likes a moist 
situation and flowers freely in May. 

LinionsKDBOK tultpifeiiia, Linn . — A large, deciduous tree. Leaves 
5-6 inches long and broad, 41ohed, the apex with a broad shallow sinus 

b2 
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IV. A35ir02fACE^. 


dividing tlie upper pair of lobes or almost truncate. Flowers greenish , 
2 inches across. Sepals and petals 9. Fruit a narrow cone. Tulip-- 
tree. 

Indigenous to the United States. Has been introduced in Simla 
and is ,q:rowing well, 

III. DiLLENiAGE/E 

Tliis family resembles the Magnoliacese but has the sepals 
and petal? in j&ves and the former persistent. It is represented 
by the following introduced plant : — 

Dillenia indioa, Linn, — A large evergreen tree, in dry places near- 
ly leafless for a short time. Leaves mostly towards the ends of the 
branches, 8-12 inches long, oblanceolate or oblong-lanceolate, sharply 
serrate, lateral nerves very numerous, prominent, parallel ; petioles 
1-2 inches long, sheathing. Flowers 6-8 inches across, white, solitary, 
fragrant. Sepals orbicular, concave, thick, fleshy. Stamens many, 
the inner larger and arching over the outer. Carpels 16-20, cohering 
at the axis ; styles radiating. Fruit 3-5 inches diameter consisting of 
the thickened closely imbricating sepals which enclose the carpels. 
Seeds many, in gelatinous pulp. 

Indigenous to the Sub-Himalayan tract from Nepal eastwards. 
Cultivated in the Punjab as far west as •Amritsar. This tree loses its 
leaves in the beginning of the rainy season, the fresh leaves appearing 
immediately after and the flowers towards the end of the rains. 

IV. ANONAGE/E. 

Trees or slirubs, erect or climbing. Leaves alternate, 
entire, exstipnlale. Flowers bisexnal, rarely nnisexnal, often 
extra-axillary. Sepals 3, rarely 2, free or miilcd, usually 
valvale. Petals usually 6, biseriate, usually thick and flesliy, 
valvate or slightly imbricate. Stamens usually numerous; 
filaments short or 0 ; anther-cells adnate to the outside of a btoad 
usually produced connective. Ovaries 1 or more, apocarpous, 
rarely (Anona) synearpous; ovules 1 or more; styles short or 
almost 0. 'Fruit of 1 or more, sessile or stalked, 1- or many- 
seeded, usually indehiscent carpels. Seeds laxgv',‘, alhunuui 
(opious ruminate, embryo minute. Disteib. A faniily muiiil;i 
of the tropics of the Old World. 

MILIUSA, Leschen, 

(Named after J. Milius Vottolinos of the 16th Century, author of 
De Hortorum Culture. Species 8; all Indian.) 

Miliusa VELmnsTA, ffook. f. ^ Thoms. FI. Ind. (1855) 
p. 151. — A. medium-sized or small deciduous tree, bark rough, 
dark-grey, twigs tomentose. Leaves variable in size, 3-10 by 
2-6 inches, ovate or ovate-ohlong,. acute or acuminate, entire, 
aromatic, softly tomentose on both sides, base rounded or 
slightly cordate; petiole •1-2 inch long. Flowers -6-7 inch 
across, pale-yellow, in lax 3-6-flowered leaf-opposed c;mes. 
Pedicels 2-4 inches long, villous. Sepals 3, -1-2 inch long, 
ovate, valvate, densely tomentose outside, glabrous within. 
Petals 6, the 3 outer similar to the sepals, the 3 inner larger, 
•4--6 inch long, ovate, densely tomentose outside, glabrous 
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and -altimately black witMn. Stamens numerous, less tKan 
4 inch, long; filaments very short; connectives scarcely pro- 
duced. Carpels numerous, villous; ovules 2. Fruit of a 
number of black ellipsoid, stipitate carpels, *6 inch long, 
edible; stipe -3 inch long, woody. Vem. Dom sdL 

Sub -Himalayan tract near tlie Jumna, Flowers : March to May, 
with the young foliage. The tree stands a great deal of shade. I have 
seen no specimens from the Punjab. 

ijjTONA SQUAMOSA, Linn , — ^An evergreen shrub or small tree: Leaves 
1-5-4 by *7-2 inches, elliptic or oblong-lanceolafe, peilucid-panctate, 
glaucous beneath. Flowers •7-1*2 inches long, yellowish-green. Sepals 
3, minute. Petals 6, the 3 outer narrowly oblong, the 3 inner minute 
or wanting. Fruit 2-4 inches diameter, globose, yellowish-green when 
ripe, marked externally with 5-6-angled areoles. Oustard-apple. 
Vern. SiidpkaL 

Indigenous to Tropical America. Cultivated in the Punjab for its 
fruits as far west as Gurdaspur. 

PoLYALTHiA LONoifcOLiA, Benth, and Mooh, f , — ^A large evergreen 
tree. Leaves 3-9 by -T-l-O inches, lanceolate, tapering to a hne poinu 
shining, glabrous, margins undulate. Flowers 1-1*5 inches across, yel- 
lowish-green, in fascicles or shortly pedunculate umbels. Sepals 3. 
Petals 6, sub-equal, lanceolate, acuimnate. Bipe carpels *7 inch long^ 
ovoid, on stalks *6 inch long. 

Indigenous to Ceylon. Cultivated in gardens as far west as Amrit- 
sar. 

Autabothys oncTiALissnnjS, 12. Br , — ^A large evergreen shrub, often 
scandout. Loaveh 3-7 i)y i-'i inches, oblong-lauceolate, sJiorbiy acumi- 
nate, glabrous, shining.' Flowers 1*2-1*5 inches long, yellowish, soli- 
Lary or paired, highly fragrant. Sepals 3, small. Petals 6, the bases 
concave and connivent ovor the genitalia, limb spreading. Fruit ol 
many obovoid glabrous carpels, yellow when ripe, 1*5-2 inches long, 
aromatic, stipitate. 

Indigenous to Tenasserim, Ceylon and ' China. Often cultivated 
in gardens for its intensely fragrant flowers. Usually grown as a large 
dense bushy shrub but the long arching branches become scandent if 
they can reach a support. The seeds take about 12 months to germi- 
nate. Flowers : April — September. 

V. MENISPERMAGE/E. 

Climbmg, raxely erect shrubs or small trees. Leaves al- 
ternate, entire or lobed, usually palmi-nerved, often peltate; 
stipules 0. Flowers small, dioeoious or polygananus. Sepals 
usually 6, in two series, the outer often minute, imbri- 
cate. Petals usually 6, in two series. Stamens usually as 
many as and opposite to the petals ; filaments free or united in 
a column ; reduced to staminodes or wanting in female flowers. 
Cartels distinct, 3 or more or 1 only; ornle 1 in each carpel. 
Fruit drupaceous; st^^le-scar sub-terminal or sub-basal. Seed 
usually hooked or renifoim, often horseshoe-shaped. Distbib. 
Obiefly in the Tropics of both hemispheres. 

Stamens free. Ovaries 3. 

Leaves hot peltate, rarely cordate; 
drupe with a sub-basal style-scar ... 1. Coccu(u 9 . 

Leaves cordate; drupe with a sub-termi- 
nal style-scar ... ... 2. Tinospor' 
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V. MB]SFISPERMACJE.E. 


Stamens united in a column. Ovary 1. ^ 

Glabrous; flowers umbellate ... 3. Stephania, 

Pubescent or tomentose ; flowers cymose 
or clustered in the axils of orbicular 

bracts ... ... ... 4. Cusampelos. 

. 1. COCCULUS5 7)0. 

(From the Greek hohhos, a berry; the fruit is howe%^er not a berry 
but a drupe.) 

Climbing ^sbrubs, rarely erect sbrubs or a small tree. 
Leaves ovate to linear. Flowers in axillary, usually short 
panicles. Sepals 6, in two series, the inner larger. Petals 6,- 
shorter than the sepals, usually auricled. Stamens embraced 
by the petals, anther-cells dehiscing transversely. Ovaries Z; 
style usually cylindric. Drupes laterally compressed; style* 
scar near the base ; endocarp horseshoe-shaped, dorsally keeled 
and tuberculate, the sides excavate. Distrib. Species about 
30; all warm regions. 

An erect shrub or small tree ... 1. 0, laurifolius. 

Climbing ' shrubs. 

Tomentose or hairy; male flowers in 
axillary panicles ... ... 2. 0. villomfi, 

glabrous except when young ; male 

flowers in sessile axillary clusters ... 3. 0. Leosha, 

1. CoccTjLirs LAURiFOLius, DO. TtoAt. I (1824) p. 100.— 
A large evergreen shrub or small tree with short bole and 
smooth grey bark; branchlets with tufts of hairs at the base 
and in the leaf-axils, otherwise glabrous. ^ Leaves 2-5 inches 
long, lanceolate or elliptic-lanceolate, entire, shining above, 
paler green and shining beneath, 3-nerved; petiole ‘l-'S inch 
long. Flowers minute, yellowish, in axillary panicles shorter 
than the leaves. Inner sepals suborbicular, concave, about 
•06 inch long, twice as long as the outer. Petals very minute, 
‘2-lobed. Ovaries sometimes 4; styles reflexed. Ihnipe -16 
inch diameter, black. 

Sub-Himalayan tract and outer Himalaya ascending to 5,000 feet. 
From Chamba and Kangra eastwards. Usually in moist .shady placos; 
common in Kangra. Flowers; April — May, faintly fragrant. The 
wood has an anomalous structure due to the activity of the cambium 
ceasing, a secondary cambium appearing in the bark which carries on 
growth in thickness, cutting off wood elements on the inner side but 
leaving a portion of the bast tissue embedded in the wood in the form 
of a ring. After a time the activity of this cambium ceases and a 
fresh cambium is formed in the bark and the process repeated several 
times so that in old stems the rings of bast tissue resemble annua I-rings 
except that they often anastomose. 

2. ^ Ooccubtrs viLLOsirs, DC. Syst. I (1818) p. 526. — An 
exteufiive climbing shrub ; branchlets, leaves and inflorcscen(^e 
grey-tomentose. Leaves variable in size up to 3 by 2 inches, 
ovate or ovate-oblong, obtuse, sub-acute or ratuse,* apiculate, 
base rounded or vslightly cordate, softly tomentose on both sides 
but ultimately nearly glabrous; petiole -l-B inch long. 
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Flowers minute, the male in small axillary panicles,^ the fe* 
male in axillary clusters of 1-3. Sepals hairy outside, the 
three inner lar^’er. Petals thin, ohovate, emarginate, embrac- 
ing the stamens; in female flowers larger, fleshy, two-lohed at 
the apex with hairy ehws. Drup^' •? inch diameter, dark- 
purple. 

Along the foot of the Hamalaya aseendinje to 3,000_feet and in the 
neighhoring plains in the East Punjab. Abundant in the Phillaur 
Plantation. Wood structure similar to that of O. liurifnlhifi. Elowers: 
February — March. 

3. OoocTTLTTS Lbjeba, DC. Syst, I (1818) p. 629. — ^A’ 
cdimhing shnih, stems up to 6 inches diameter, barb corky, 
toliago usually very sc^anty, young x^ortions ])\ibern]ous. 
l>eavos vovy variable, -S-l-^^ inches hmg, suhorhicular to linear- 
oblong, sometimes lobed, usuallv obtuse, base truncate, cune- 
ate or rounded, glabroxis and glaucoxis when mature; petiole 
*l-‘3 inch long, hairy. Flowers minuie ; the male in dense 
a:!5:illary clusters ; the female axillary, solitary (rarely paired), 
fiepals slightly hairy on the outside, the outer smaller and more 
hairy. Petals deeply and acntely emarginate, the two lateral 
lobes embracing the stamens ; in female flowers not lobed, claws 
^hiok, glabrous. Drupe *15 inch diameter, obovid,* compres- 
sed, black. 

Trans-Tiulus, Salt Raiigo and throughout the Punjab plains. A 
common climber on Capparls aphylla. Wood structtire similar to that 
of C. la^rifoHus. In flower or fruit throughout the year. 

2. TINOSPORA, Miers. 

(From tlie Gxeek its, tinos, distinguished, and sporay a seed. Dxn- 
TRiB. Species 9; tropical Asia, Africa and Australia.) 

Txnospoea coedifolta, Miers^ in Ann. ^ Mag. Nat, 'Hist, 
sSr. 2, VII (1851) p. 38.— A large deciduous rather succulent 
shrtib with corky bark. Leaves 2-5 inches long and broad, 
cordate, acxiie or acximinate, when mature glabrous on both 
sides, glaueescent beneath, base 7-nerved; i')etiole 1-5-3 inches 
long. Flowers small, yellow, appearing when the plant is 
leafless, in slender racemes or racemose panicles which are 
axillary, terminal or on the old wood; the male fascicled, the 
female usually solitary. Sepals, fhe 3 outer very small, ovate- 
oblong, acute; the 3 inner larger, membranous, suborbicular, 
concave. Petals 6, wedge-shaped. Stamens 6, filaments free, 
thickened at the apex ; anther-cells dehiscing longiixxdinally 
by an oblique slit; reduced to elavate staminodes in female 
flowers. Ovaries 3; stigmas forked. Drupes 1-8, ovoid, red, 
•3 inch long; style-scar terminal. Seed curved. Vem. 
Cvlancha. 

Puniab (Fide Brandis, Tnd. Trees, p. 700). Btstbib. United Pro- 
Vinces, Bajputana Long filiform ssrial roots are developed from the 
stem and bran oh es. Flowers in the hot and rainy seasons. Sometimes 
eultivatod in J^nhore and elsewhere in the plains. The stem, leaves,, 
root and watery extract are much used in native medicine. Occasion- 
ally found growing as if wild but doubtfully indigenous. 
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3. STEPHANIA, Lour. 


(From tiie Greek, stephanos, a crown ; referring to the ring of an- 
thers at the top of the staminal column.) 

Glabrous climbing shrubs. Leaves peltate, orbicular 
or sub- triangular, basal nerves numerous. Flowers small, 
in compound pedunculate umbellate cymes. Male flowers; 
sepals 6-10, free, 2-seriale. Petals 3-5, shorter than the sepals, 
obovate, fleshy. Anthers 6, connate into a ring round the top 
of the staminal-column ; cells dehiscing transversely.^ Female 
flowers; sepals 3-5. Petals as in the male. Staminodes 0. 
Ovary 1; style 3-6-partite. Drupe glabrous ; endocarp com- 
pressed, horseshoe-shaped, dorsally tubercled, sides hollow and 
perforate. Distuib. Species 4; Tropical Africa, Asia, Aus- 
tralia and Polynesia. 

Leaves triangular; flowers purple ... 1. tS. elegans. 

Leaves orbicular; flowers yeilow ' ... 2. S, glabra, 

1. Stephania elegans, Hooh. /. ^ Thoms. FI. Ind* I 
(1855) p. 196. — Twigs slender, striate. Leaves variable^ in 
ske, 2*5-4 by 1-2*5 inches, triangular-ovate, acuminate, entire, 
thin, pale beneath, S-norved, noiiaic; petiole 1-2 inches long, 
slender. Umbels axillary, solitary, lax, long-peduncled, many- 
rayed or several in a long-stalked cyme. Flowers *1 inch 
diameter, red-purple. Sepals obovate, acuminate. Petals 
obovate. Drupes -3 inch long, red, endocarp with about 10 
transverse ridges. 


Outer Himalaya ascending to 6,000 feet from Kangra oantwards; 
not common. Flowers: September. 

2, Stephania geabua, Miers^ in Ann. ^ Mag. Nat. Hist, 
3, s6t. XVIII (1866) 14 n. n . — iiooi bulbous. Twigs ribbed. 
Leaves 3-7 inches diameter, broad-ovate or orbicular, often 
fflnuate, thin, pale beneath, 11-nerved, peltate; petiole 3-9 
inches long. Umbels axllary, peduncle l'5-3 inches long, 
rays about 6. Flowers *2 inch diameter, yellowish-green. 
Sepals, the three outer linear-oblong, the three inner spathu- 
late. Petals shorter and broader than the sepals. Di‘upe.> 
pisiform, red, endocarp with 16 or more transverse ridges, S. 
rotunda^ Hook. f. et Thoms, ex parte. 

Outer Himalaya ascending to 6,000 feet from the Sutlej eastwards: 
not common. Flowers: June — ^August. 


4. CISSAMPELOS, Linn. 


the Greek, hissos, ivy, and ampeloSf a vine; referring to the 
climbing habit Disteib. Species 18 ; all hot regions.) 


Oiss^ELOs Pabeiba, Linn. Sp. PI. (1763) p. 1031.— -A 
softly pvbescent or tomontose shrub, twigs striate. Leaves 
L4 inches diameter, orbicular or reniform, base cordate or 
truncate, usually obtuse, mucrorate, pubescent or tomentose 
on both sides but ultimately glabrous, peltate; petiole 1-5-4- 
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inches long, pnhescent. Flowers minute, yellowish. Male- 
flowers in pedunculate branched cymes clustered in the leaf- 
axils or on long axillary shoots with small leaves and small 
axillary cymes; pedicels filiform. Sepals 4, obovate-oblcng, 
concave, hairy outside. Petals united into a shallow 4-lobed 
cup, hairy outside, less than half as long as the sepals. Sta- 
mens 4; filaments united into a very short column; anthers 
connate, encircling the top of the column; cells dehiscing 
transversely. Female flowers clustered in the axils ol orbicu- 
lar bracts arranged in long axillary dense racemes. Sepal 1, 
ovate-oblong, villous ontside. Petal 1, subrotund, aboitt half 
as long as the sepal. Ovary 1, haii'y; style short, 3-fid. 
Drupes *3 inch diameter, globose, compressed, hairy, scarlet; 
endocarp transversely ridged, horseshoe-shaped. Collett, FI. 
Siml., fig, 7. 

Along tho foot of the Himalaya froih the Indus eastwards, ascend- 
ing to 6,000 feet and extending out into the neighboring plains. 
Common in hedges and grassy places. Flowers: May — August. 

VI. BERBERIDACE/E. 

Shrubs, erect or climbing or glabrous herbs. Leaves 
alternate often crowded on dwarf shoots, simple or com- 
pound. Flowers regular, usually yellow or white. Sepals 
and petals free, usually trimerous and biseriate. Stamens 
4-6, opposite the petals; anthers adnate, dehiscing by slits or 
by 2 ascending valves. Carpels 1-3. Fruit usually a berry. 

Distrib. a small family mainly in temperate and mountain- 
ous regions. 

Erect shrubs. 

Loaves simple ... ... 1, Berheris. 

Leaves pinnate ' ... ... ... 2. Mahonia, 

Climbing shrubs ... ... ... 3 . ITolhonllhi. 

1. BERBERIS5 Linn. (Tho Barberries). 

(From the Arabic name.) 

Spiny slurubs with yellow wood. Leaves alternate or 
clustered on dwarf shoots in the axil of a 1-3-6-hranched spine, 
simple- entire or more often spiny- toothed, sometimes lobedi-. 
Flowers small, < yellow, solitary, .fascicled or in hracteate 
simple or compound racemes. Sepals 3 plus 3, petal-likd, 
imbricate, the outer smaller. Petals 3 plus 3, imbricate, ■. 
usually shorty than the sepals, 2-glandular at the base. Sta- 
mens 6, dehiscing by ascending valves. Caxpel 1'. Ovules 
1-12, basal, anatropous. Fruit a berry, blue or red. 

Over 160 species have been described and the number is constant- 
ly being added to; temperate and mountainous regions excepting South 
and Central Africa and Australasia. The species are variable, dosely 
allied and difiGicult to keep apart. The genus has been critically ex- 
amined by C. K. Schneider from herbarium materials and his results 
published in the Bulletin de L* Herbier Boissier, 1&05 & 1908. 
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V. MISNTSPEHMACE^. 


3. STEPHANiA, Lour. 


(From the Greek, Stephanos^ a crown ; referring to the ring of an- 
thers at the top of the staminal column.) 

Glabrous climbing shrubs. Leayes peltate, orbicular' 
or sub-triangular, basal nerves numerous. Flowers small, 
in compound pedunculate umbellate cymes. Male flowers; 
sepals 6-10, free, 2-seriate. Petals 3-5, shorter than the sepals, 
obovate, fleshy. Anthers 6, connate into a ring round the top 
of the staminal-column ; cells dehiscing transversely. Female 
flowers; sepals 3-5. Petals as in the male. Staminodes 0. 
Ovary 1; style 3-6-partite. Drupe glabrous; endocarp com- 
pressed, horseshoe-shaped, dorsally tubercled, sides hollow and 
perforate. DiSTUira. Species 4 ; Tropical Africa, Asia, Aus- 
tralia and Polynesia. 

Leaves triangular; flowers purple ... 1. S. elegans. 

Leaves orbicular; flowers yellow ' ... 2. 8, glabra, 

1. Stephaitia elbgans, Hook. /. ^ Thoms, FI. Indn I 
(1855) p. 195. — Twigs slender, striate. Leaves Variable in 
size, 2*5-4 by 1-2*5 inches, triangular-ovate, acuminate, entire^,, 
thin, pale beneath, 8-nerved, peltate; petiole 1-2 inches long, 
slender. Umbels axillary, solitary, lax, long-peduncled, many- 
rayed or several in a long-stalked cyme. Flowers *1 inch 
diameter, red-purple. Sepals obovate, acuminate. Petals 
obovate. Drupes *3 inch long, red, endocarp with about 1(1 
transverse ridges. 


Outer Himalaya ascending to 6,000 feet from Kangra eastwards : 
not common. Flowers; September. 

2. Stephajstia glabua, Miersy in Ann. ^ Mag. Nat. Hist^ 
3, ser. XVIII (1866) 14 n. n. — Roo-t bulbous. Twigs ribbed. 
Leaves 3-7 inches diameter, broad-ovate or orbicular, often 
fdnuate, thin, pale beneath, 11-nerved, peltate; petiole 3-9 
inches long. Umbels axllary, peduncle 1-5-3 inches long, 
rays about 6. Flowers -2 inch diameter, yellowish-green. 
Sepals, the three outer linear-oblong, the three inner spathu- 
late. Petals shorter and broader than the sepals. Drupes 
pisiform, ^d, endocarp with 15 or more transverse ridges S, 
rotunda, Hook. f. et Thoms, ex parte. 


Outer Him^aya ascending to 6,000 feet from the Sutlej eastwards ; 
not common. Flowers ; June — ^August. ^ 


4. GISSAMPELOS, Linn. 

Cl-reek, Jcissos, ivy, and ampelos, a vine : referrins to the 
climbing habit Distbib. Species 18; all hot regions.) ® 

Ciss^ELOs Pareiea, Linn. Sp. PI. (1763) p. 1031.— A 
^ly pubescent or tomentose shrub, twigs striate. Leaves- 

or reniforna, base cordate or 
obtuse, mncronate, pubescent or tomentose 
on both sides but ultimately glabrous, peltate; petiole 1-6-4 
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inches long, pubescent. Flowers minute, yellowish. Male- 
flowers in pedunculate branched c^es clustered in the leaf- 
axils or on long axillary shoots with small leaves and small 
axillary cymes; pedicels filiform. Sepals 4, obovate-oblong, 
concave, hairy outside. Petals united into a shallow 4-lcbed 
cup, hairy outside, less than half as long as the sepals. Sta- 
mens 4; filaments united into a very short column; anthers 
connate, encircling the top of the column; cells dehiscing 
transversely. Female flowers clustered in the axils oi orbicu- 
lar bracts arranged in long axillary dense racemes. Sepal 1, 
ovate-oblong, villous outside. Petal 1, subrotund, about halt 
as long as the sepal. Ovary 1, hairy; style short, 3-fld. 
Drupes -2 inch diameter, globose, compressed, hairy, scarlet; 
endocarp transversely ridged, horseshoe-shaped. Collett, PL 
SimL, fig. 7. 

Along the foot of the Himalaya froAi the Indus eastwards, ascend-' 
ing to 6,000 feet and extending out into the neighboring plains.- 
Common in hedges and grassy places. Flowers : May — ^August. 

» ✓ 

VI. B^RBERIDAGE/E. 

Shrubs, erect or climbing or glabrous herbs. Leaves 
alternate often crowded on dwarf shoots, simple or com- 
pound, Flowers regular, usually yellow or white. Sepals 
and petals free, usually trimerous and biseriate. Stamens 
4-6, opposite the petals; anthers adnate, dehiscing by slits or 
by 2 ascending valves. ^ Carpels 1-3, Fruit usually a berry. 
Distrib. a small family mainly in temperate and mountain- 
ous regions. 

Erect shrubs. 

Leaves simple ... ... 1. Berberis. 

Leaves pinnate “ ... ... 2. Mahonia, 

Climbing shrubs ... ... ... 3. Eolboeliia. 

1. BERBERIS, Lion. (The Barberries). 

(From the Arabic name.) 

Spiny shrubs with yellow wood. Leaves alternate or 
clustered on dwarf shoots in the axil of a 1-3-6-branched spine, 
simple' entire or more often spiny- toothed, sometimes lobed^ 
Flowers small, ^ yellow, solitary, /fascicled or in bracteate 
ample or compound racemes. “ Sepals 3 plus 3, petal-lik^, 
imbricate, the outer smaller. Petals 3 plus 3, imbricate, 
usually shorty than the sepals, 2-glandular at the base. Sta* 
mens 6, dehiscing by ascending valves. Carpel 1'. Ovules* 
1-12, basal, anatropous. Fruit a berry, blue or red. 

Over 160 species have been described and the number is constant- 
ly being added to; temperate and mountainous regions excepting South 
and Central Africa and Australasia. The species are variable, closiaJy 
allied and difficult to keep apart. , The genus has been critically ex- 
amined by, C. K. Schneider from herbarium materials and his results* 
published in the Bulletin de L* Herbier Boissier, 1905 & 1908, 



12 


VI. BERBERIDACEJB. 


The vernacular names like the English name Barberry are use^^ 
for all species indiscriminately. Vern. Sumhalj Sumhlu (Haz. & Rp.)j 
Kiamal (Ch.), Kasmal (Ka), Kasham'bal (Ku). 


In the iield the barberries can be approximately divided into 
tvro groups, those which are found as single shrubs and those found in 
patches due apparently to free root-suckering. To the first group belong 
B.. petiolaris, Gliitvia, Lycium, pseudumhellata and arlstaia; to the 
Second B, Zabelin na, kunaivurensis, Ja^schkeana and umhellata. Some 
forms of B. pefiolaris approaching B. Zabeliana show a tendency to grow 
in patches and B. Edo ev'orfhiana Q-lso shows the same tendency. The 
color Ct the fruit is *a most useful character in separating similar 
species hut it should be noted that in old fruits which liave been long 
on the ’ou'jhes the color is practically black. The red-fruited section 
has fusiform- ovoid or ellipsoid fruits. The blue-fruited section has 
fruits which are globose or nearly so when ripe, with a well-marked 
bloom. 


A. — ^Fruits red. 

Inflorescence a simple raceme. 

Lower pedicels '4 in. long ... 1. 
Lower pedicels scarcely *2 in. long 2. 
Inflorescence X)amcxilate. 

A large shrub, twdgs and panicle- 
branches red ... ... 3. 

Small shrubs, twigs not markedly 

red. 

Inflorescence and twigs pubes- 
cent ... , ... 4. 

Inflorescence and twigs glabrous 5. 
Inflorescence sub-corymbosely 3-5 flowered. 
Leaves 1 inch long or less; pedicels 
’2-’3 inch long ... ... 6. 

Leaves 1-2 inches long ; pedicels 
•3-*6 inch long ... ... 7. 

B. — ^Fruits blue. 

Leaves mostly lanceolate; fiov’ers race- 
mose, pedicels slender ... ... 8. 

Leaves mostly obovate, rather thick; 

flowers racemose, pedicels stoat ... 9. 

Leaves mostly spathulate, thin; flowers 

subum bellate ... ... 10. 


B. pci 'Claris. 

B. Zabeliana. 

B. Ohifria. 

B. ’hunemurensis. 
B. Edgeworthiana. 

B. J ceschkeaiia. 

B. umhellata. 

B. I/ycium, 

B. aristata. 

B. p9*'y<dvmbellata. 


1. Beb.beb.is petiolabis, Wall, ex G. Don, Gen. ‘Syst. 
I (1831) p. 116.— Deciduous, 8-10 feet higli, twigs glateous, 
spiues usually simple, oft^ wanting. Leaves 1-4 by 
inches, ovate, obovate, oblong or oblong-lanceolate, thin, 
naembranous, closely but rather irregularly toothed or entire^ 
narrowed towards the base; petiole distinct up to -5 inch long, 
Eacemes simple, lax, glaWous, exceeding tbe leaves, pendu- 
lous. Lower pedicels *4 inch long. ^ Fruit oblong-ovoid, red, 
•3-4 inch long; style very short; stigma large. B. vulgaris, 
var. 1. vulgaris proper, f 1. Brit. Tnd., I, p. 109. B. pachya- 
canflia, Koehne. 

Himalaya 6-12,000 feet; common in moist shady places. Flowers t 
April — ^June. 
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2. Berberis ZabelianAj C. K, Schn. in Bull, Herh. 
Boiss, ser, II (1905) p. 667. — ^Deciduous, 3 feet liigli, twig» 
glabrous, rigid, spines 1-5-iisiisally 3-branclied. Leaves 2 
inches long, lanceolate to obovate, closely but ratter irregu- 
larly toothed, reticulate, margins slightly thickened; petiole 
distihct, very short. Eacemes simple, glabrous, stiff, about 
as long as the leaves. Lower pedicels scarcely -2 inch long. 
Fruit ovoid, red, *3 inch long; style very short; stigma large. 

Upper Kagan Valley, Battakundi, 9,000 feet. Gregarious in dense 
patches in open dry places. Distrib. Kashmir. According to Schnei- 
der this differs from the above in having horizontal fruiting race- 
mes, fruits with shorter stalks, leaves more reticulate, relatively smal- 
ler and more pointed with longer and more numerous teeth. I doubt 
if it can be maintained as a distinct species and the differences are 
perhaps only due to the drj^er climate in which it is found. 


3. Berberis Chitria, Lindl. in Bot. Beg. (1823) t. 
729. — ^Almost deciduous, 8-10 feet high, twigs red or dark 
reddish-brown, finely pubescent, spines usually simple towards 
the ends of flowering shoots. Leaves up to 2-5 by 1 inch, 
obovate, with distant small spinous teeth or up to 2 inches by 
-6 inch, lanceolate and entire, firm, minutely lacunose above, 
petiole short. Penicels up to 4 inches long, usually unbranched 
in the lower half, peduncle slender,' glabrous, red, branches 
and pedicels red. Flowers often tinged with red. Fruit 
oblong-ovoid, narrowed at both ends, -4-5 inch long, red; 
style distinct. B. artistata, var 1. artisiata,' FI. Brit, Ind., 
I, p. 110. Collett, FL Siml., fig. 8. 

Himalaya from Kulu eastwards. Common in Simla and the Pabar 
Valley, Bashahr, 6-9,000 feet. A shrub of open places and fairly dry 
forest undergrowth. Flowers: May — June. 

4. Berberis kunav^urensis, Boyle, 111, Bot, Himal. 
(1839) p. 64. — ^Deciduous, 3 feet high or less, twigs brownish, 
sulcate, minutely pubescent, spines slender, usually 3-fid. 
Leaves up to 1-2 by *4 inch, lanceolate or oblanceolate, toothed, 
membranous, nearly sessile. Panicles equalling or scarcely 
exceeding the leaves,, pubescent, dense-flowered. Fyuit ovoid, 
red, *3 inch long; style 0. B. vulgaris, var. oetnensis. FL 
Brit. Ind. I, p. 109. 

Himalaya 7-10,000 feet, common along the Miranjani Eidge in 
Hazara, also in Kagan. Flowers: June. Usually in dense patches in 
exposed situations. Disojrib. Kashmir, I have followed Schneider in 
referring this plant to B. kunawurensis, Royle, though it is probable 
that Royle^s plant is the following as I have seen no specimens of B. 
kunawurensis from Kunawar or even Chamba. 

5. Berberis EdgeworthIiana, C, K. Schn, in Bull. 
Herh. Boiss. s&r, II (1908) p. 263. — somewhat larger shrub 
than the above, twigs pale-grey or yellowish, glabrous. Leaves 
up to 1*5 by -6 inch. Panicles usually slightly exceeding 
the leaves, branches and pedicels glabrous ^racte minutely 
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pubescent). B. hracTiyhotrys, Edgew. B. vulgaris, var, 
hrachyhotrys. El. Brit. Ind., I, p. 109. 

Himalaya 8-12,000 feet, from Obamba to Garbwal; Kuln, Kunawar 
Simla Hills.- Vide tbe remarks under B. JcuTiawurensis to wbicb this 
plant is closely related. It is usually found as single specimens in 
forest undergrowth. Flowers : June — July. 

6. Berbeeis Jjeschkeana, C. K. Schn. in Bull. Serb. 
Boiss. ser. II (1905) p. 399. — ^Deciduous, up to 3 feet bigb, 
twigs minutely pubescent or nearly glabrous, yellowist-brown 
or yellowisli-red, spines 3-(5-) fid. Leaves up to 1 by *35 inch., 
lanceolate or oblanceolate, spinous-toothed, rarely entire, mem- 
branous, paler beneath, nearly sessile. Inflorescence sub- 
corymbosely 3-5-flcwered, flowers nodding, common peduncle 
*6 inch long or often scarcely produced, pedicels -25-3 inch 
long. Stamens tipped by the shortly produced connective. 
Fruit ovoid, ‘6 inch long,, red with no style, pedicels curved. 

Himalaya 9-13,600 feet; Kagan; Obamba, Ravi valley and Pangi; 
Laboul and Kunawar; not common. Occurs locally in dense patches 
on open ground near or above, tbe forest limit. Of Schneider’s two 
varieties only var. typica occurs in tbe Punjab arid I think it is only 
a small form of B. umhellaia. Var. Usteriana is probably a different 
species. 


7. Beebeeis tTMBBLLATA, Wall. Cat. (1828) No: 1475. — 
Siniilar to tbe larger forms of B. Joeschkeana, C. K. Schn. 
Twigs glabrous, striate and somewhat angular, Iieaves 1-2 
inches long, oblanceolate, often entire. Inflorescence sub- 
coT;'^bosely 3-5-flowered ; common peduncle *6- *8 inch long; 
pedicels -S-'S inch long. Fruit *4--5 inch long, ovoid, red, 
with no style. B. garhioalensis, G. K. Schn. 

Himalaya 9,600-11,600 feet. Kunawar, Garbwal and Kumaon. 
Not common in tbe Punjab. B. Jmschkeana var. typica is I think only 
a small form of this species but it looks rather different in tbe her- 
barium and hence is likely to be regarded as specifically distinct. Both 
occur in dense patcbe^s near or above tbe forest limits. B. JceschJceana is 
sometUD^ only 1 foot high and B. umleUata reaches 4-5 feet Flowern • 
-June — July. * 


i 

8. Berberis Ltciem, Royle, in Trans. Linn. Soc. XYU 
(1837) p. 94.— Semi-deciduous, 6-8 feet High, twigs yellowish, 
glabrous or minutely pubescent. Leaves 1-3 "by -3-7 inch 
lanceolate or narrowly obovate-oHlong, coriaceous, entire or 
mth a few large spinous teeth, dull green ahove, pale and 
glaucous beneath, narrowed into a- short petiole. Eacemes 
arooping, longer than the leaves, often with a few lomr- 
^alked flowers at the base; pedicels slender, -6 inch lon» 
Bernes glohose-ovoid, -3 inch long, blue, style distinct 


Himalaya '8-7,000 feet; common. Flowers: March— June A 

h)rm of tos plant has been described as B. Tarlcpriami. C. K Schn ' 
^ (1912),, p. 162. It differs mainlv in ana^ 
tomical characters, the leaves not being papiffose beneath, though those 
which persist over the winter become pale and glaucous. The racemes 
are also sli^tly shnrt.3r and the twigs paler and more angular This 
plant ascends to 9/100 feet in Hazara, and replaces Tuf Lyeivm as 
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understood by Sclineider in Rawalpindi and Hazara. Tbis species 
as well as others is used for making rasaunt, a brown extract prepared 
from the root and lower stemwood by boiling in water. The extract* 
is worth from 18-30 rupees a mannd, the chief market being Amritsar 
It is used for mixing with drinking water and medicinally for eye- 
complaints. Vide Lovegrove, Indian Forester, May 1914 The in- 
dustry brings in a considerable revenue in Kashmir but has not been 
established in the Punjab. It would be worth developing where Ber~ 
heris is common in forest undergrowth as, apart from the revenue, the 
removal of the Berheris would often be advantageous but in many 
places where Berheris is found on steep open hillsides the removal of 
the roots would be followed by denudation of the soil and could not be 
permitted. The oldest valid name for this species is B, ceratophylla, 
O. Don, Gen. Syst. I (1831) p. 115, the types of which ure in the 
Wallichian herbarium in Kew. 

9. Berbebis abistata, DC. Syst., II (1821) p. 8. — ^De- 
ciduous, 8-18 feeit liigL., twigs round, glabrous, pale yellowish., 
with small dark specks, spines occasionally simple. Leaves 
1-5-3 by ‘6-1-2 inches, obovate or elliptic, rather coriaceous, 
strongly reticulate, deep green and lacunose above, .paler be- 
neath but not glaucous, margins thickened, entire or spinous- 
toothed, narrowed into a very short petiole. Racemes simple, 
about as long as the leaves; pedicels stout, -2- -3 inch long. 
Fruit blue, densely glaucous, -3 inch long, globose ; style dis- 
iiinct. B. arisiata, var. jlorihunda. FI. Brit. Ind., I, p. 110. 
5. coriarics, Royle. 

Himalaya 6-10,000 feet from Chamba to Nepal; common east of 
the Sutlej. In open shrubby places. The young fruits are white re- 
sembling bunches of white currants. Flowers: April — May. 

10. JiEBBERIS PSEUBUMBELEATA, ParlteT, tXb Kew BulL 
(1921) p. 118. — ^Deciduous 6-8 feet high, twigs slender, some- 
what angular, reddish-brown or purplish, glaucous, rough with 
numerous small raised lenticels, spines 1-3-fid. Leaves about 
1 inch long, obovate-lanceolate or spathulate, membranous, 
entire or spinous-serrate, usually whitish beneath when mature; 
petiole distinct, -2 inch long. Racemes subumbellate, 3-10- 
flowered, [>cduncle 1 in. or sometimes reduced or almost want- 
ing; pedicels slender. Fruit globose-ovoid, -3 inch long, blue, 
glaucous”; style 0; stigma large. 

Himalaya in the inner dry valleys 4-9,000 feet. Flowers: April — 
May. Kagan, Jared to Narhan; Ohamba, Upper Ravi valley and Pangi; 
Lahoul; Kunawar, common in the Baspa valley. 

This species appeared in my first edition as B. umbellata, Wall, 
from which it differs most markedly in its fruits. In tlie field it is 
probably the easiest species to recognize but it has been much confused 
in the herbarium. Schneider in Bull. Herb. Boiss. per. 2, V (1905) 
r>. 662 refers to this plant (B. vulgaris var. hrachyhotrys Hk. f. & 
Th.) under B. orthohotrysy Bienert but he appears to have seen on© of 
Thomson's sheets which contains in addition to B. pseudumhellata other 
forms very like B. orthohotrys, Bienert. B. orthohoirys, Bienert in 
Herb. Bunge! (with which Schneider rightly units B. callibotrys, 
Bienert! and B, pycnaniha Bienert! — all three Persian plants known 
in flower only) is not the same as^ B, oTthobotmjs, Aitchison from th© 
Kurram valley This latter plant is only known in fruit which appears 
iio be ripe and is quite different to the fruit of B. psev^umhellata being 
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smaller and ellipsoid though otherwise there is little difference between 
the two. The young fruits of B. ps.eudumb€llata are rather markedly 
Dvriforra. It is^ however^ possible that B, orthobotrys^ Aitch. non 
Sxenert will prove to be a western form of B, psevdumhellaia when 
it is better known. I have seen a few Himalayan specimens in flower 
which if not hybrids must be referred to B, orthohotrysj Bienert. 

B. pseiidumheLlata is found on open hillsides and in dry forest 
undergroAvth. It is not found in the outer Himalaya where the rain- 
fall is heavy. 

2. MAH ONI A, Nutt. 

(in honor of Bernard McMahon, a botanist of Philadelphia. Dis- 
TRIB. Species 37; West North America, East and South-East Asia.) 

Maiionia nepavlej^sis, DC. Syst. II (1821) p. 21. — An 
erect evergi’een shruh 3-6 feet high, branches stout, bark rough 
corky. Leaves 6-18 inches long, crowded towards the ends of 
the branches, imparipinnate, rachis jointed at the insertion of 
the leaflets, broadly sheathing at the base, bearing at the top of 
the wideucd lasal portion 2 small subulate spiaesceut slipu’es 
Leaflets 7-25, the lateral opposite, sessile, the lowest pair much 
.the smalle-;t close above the stipules, the remainder 2-4 inches 
long, oTute, lanceolate or oblong, acuminate, spinou-j-serrate, 
more or less falcate, coriaceous with recurved mai’^gins, quite 
glabrous, dull green 03’ very shiny above, paler beneath. 
Flowers about -3 inch across, yellow, in dense racemes 2-6 
inches lof-'g, crowded at the ends of the branches. Pedicels 
•1--2 inch long; bracts ovate, persistent, about as long as the 
pedicels. Sepals 3 plus 3 plus- 3. Petals 3 plus 3, with 2 
glands ou each near the base. Stamens 3 plus 3, dehiscing by 
ascending' valves. Ovary 1-celled; style short ; sti.giyia empitate, 
large. Berries ovoid, -3-5 inch long, blue, glaucous. Berheri^i 
nepolensis, Sprang. FI. Brit. Ind., I, p. 109. J/. borealisj 

Takeda. 

Himalaya 4-8,000 feet. Common on the Dhaula Dhar in Chamba. 
Not eaten by cattle or goats. A plant of moist forest undergrowth. 
Grrown in gardens in Abbottabad. Elowers : October — April. 

3. HOLBCELLIA, Wall, 

(In Konor of Fred. Louis Holboell, a Superintendent. of' the Botanic 
Grardens at Copenhagen. Bistrib. Species 2 ; India and China.) 

Hol3B(ellu latieolia, Walt ’ Tent, FI. Nep. (1824) p. 24, 
t. 16. — evergreen climbing shrub, bark corky when old, 
deeply vertically fissured, twig? striate, glabrous, often trans- 
formed into tendrils at the tips. Leaves 3-9-foliate,. digi- 
tate; petiole 2-3 inches long. Leaflets' 3-5 by -5-2 inches, 
elliptic or oblong, acute or acuminate, entire, glabrous, suh- 
3-nerved at the base, paler beneath, margins slightly re- 
curved; petiolules *5-1 inch long, those of the lateral lee.f- 
lets shorter than the central, jointed to the petiole and to the 
blade. !Flowers about .5 inch across, purplish, strongly sweet- 
scented, omonceciuos, in axillary fascicled few-flowered racemes 
1-2*5 inches long. , Sepals 6 in two series, inch long, 
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larger in female flowers, oblong, erect in flower, tKe 3 outer 
valvate. Petals 6, minute, orbicular. Stamens 6, two-tbirds- 
tlie length of the sepals; filaments broad, flattened; anthers 
as long as the filament, dehiscing by slits, connective produced 
beyond the cells; in female flowers reduced to minute sta- 
minodes. Carpels 3, free, oblong, glabrous, half as long as- 
the sepals ; style 0 ; stigma oblong. Ovules numerous covering 
the walls of the ovary. Fruit of 1-3, oblong berries, 2-4 inches 
long, edible; seeds many, embedded in pulp, 

Himalaya 4-9,000 feet from the Indus eastwards. Not common in 
the Punjab but occurs at many places in Hazara in ravines, e.g,, Mas- 
sar Peserve, Kalapani, Bagnotar. Also in the-moister parts of Chamba 
e.g., Kihar, Kilor, Gothan, jBakloh, Dalhousie — ^nowhere common. Flow- 
ers : April — ^jMay. 

Nandina noaiESTiCA, ThunJ ). — A shrub about 4 feet high with many 
erect little-branched stems. Leaves alternate, 12-16 inches long, tri- 
pinnate; leaflets *5-2 inches long, usually lanceolate or rhomhoTa-lan> 
ceolate, entire. Flowers *2 inch long, white, in large erect terminal 
panicles; petals and sepals in numerous whorls increasing in size to- 
wards the centre. Carpel 1. Berries red, the size of a pea. 

A native of China and Japan often grown in gardens chiefly for 
its ornamental foliage. Flowers : May. 

The following plant yields a drug of some economic importance. 

Podophyllum: emodi, WaU. — A glabrous herb 6-12 inches high. 
Leaves 1-6, peltate, orbicular, 6-10 inches across, 3-6-lobed to the mid- 
dle, segments sharply toothed. Flowers usually SL'litary, 1*5 inches 
across, white Sepals 3, petaloid, fugacious. Petals 6. Stamens 6. 
Carpel 1 ; stigma large, sessile. Fruit an ovoid scarlet berry 1-2 inchea^ 
long; seeds numerous, embedded in pulp. Vern. han-hahri, 

Hmalaya 6-12,000 feet from the Indus eastwards. Fairly common 
in moist^ forest undergrowth. The portion used is the rhizome and 
roots which contain a resin used as a purgative, the action being main- 
ly on the liver and causes an increased secretion of bile. The demand 
for the drug is very large and it is at present obtained mainly from an 
American species P. peltatum. The Indian plant however yields twice 
as much resin as the American. Podophyllum has been regularly col- 
lected in Hazara hut the supply has seldom exceeded 50 maunds where- 
as there is a demand for 50 tons at least. The price in 1910 was over 
Ers. 14 per maund hut its the plant occurs in comparatively small quan^ 
titles scattered over large areas the colleetion has lately been abandon- 
ed. The plant could probably be cultivated profitably. Seed appear® 
to require two years to germinate and the rhizomes from plants known, 
to be 7 years old were only about half the size of those from mature- 
plants. Sections of the rhizome may also be planted, they- are said to 
grow in the second year after planting and to be fit to collect in the 
fourth or fifth year. The plant appears in April and dies down in No- 
vember. Flowers: May. Fruit ripens August — September'. 

VII. CAPPARIDACE^E. 

Herbs, shrubs or trees, erect or climbing. Leaves al- 
ternate, simple or digitate, with or without stipules. Flowers 
veiy rarely quite regular, usually zygomorphic, bisesual, usu* 
ally tetramerous- Sepals .osually 4, free or couna^te. 
usually 4, free, imbricate or open iji bud, rare3^ valvate^ 

4 to numerous, usually ezsertad. Bisk 0 or tumid or lin^ 

C 
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ing tte calyx-tube. Ovary sessile or on a long or short gyno- 
phore, 1-celled ; ovules numerous on 2-4 parietal placentas. 
Fruit, capsular or baccate, or dry and indehiscent, very rarely 
drupaceous. Distrib. Chiefly in tropical regions. 

Leaves simple. 

Petals clawed,* stamens 4-6 ... 1. Caddba, 

Petals not clawed; stamens numerous. 

IJnarmed; fruit moniliform ... 2. Mcerua, 

Armed; fruit a berry ... ... 3. Capparis. 

Leaves trifoliate ... 4. Cratceva, 

1. GADABA, Forsk. 

(Prom Ichadah, tke Arabic name of G. rotundifoUa. Distrib. 
Species about 12; dry regions of Western Asia and Tropical Africa.) 

Oadaba parinosa, Forsk, FI. AegpyUArab, (1775) p. 68. — 
An unarmed, straggling, much-branched shrub about 10 feet 
high; stems terete, the older purplish, smooth, the younger 
pubescent, yellowish-brown. Leaves •5-1*5 inches long, el- 
liptic-oblong, acute, obtuse or retuse, mucronate, dull-green, 
mealy when young, glabrous - when mature, entire; petiole 
*1—2 inch long; stipules minute. Flowers *6 inch across, 
dirty- white, in few-flowered terminal corymbose racemes. Pe- 
d.icels -3-7^ incb long, pubescent, mostly turned to one side 
of the rachis ; bracts minute, subulate. Sepals •3-4 inch long, 
the two outer boat-shaped, valvate,^ the two inner flat, ovate, 
acute, petaloid, all pubescent outside. Petals 4, spathulate, 
equalling the sepals, claws long, slender. Disk prolonged into 
a tubular process *3 inch long, mouth oblique, apex tooth- 
ed . Stamens 4 or 5, inserted about half -way up the gynophore ; 
fllaments long. Ovary oblong on a gynophore *7-9 inch long; 
•style 0. Fruit 1-2 by *1 inch; cylindrio, irregularly torulose, 
glabrous or pubescent. Seeds many, striate, surrounded by an 
orange-red aril- 

Punjab plains in dry places. Ohanga Manga, Multan, Mont- 
gomery. Flowers: November — ^January. ^0. indica, Lamh.y is probab- 
ly not specifically distinct. The Central India specimens referred to 
C. indica have the limb of the petals slightly broader and are some- 
-times less mealy. The number of stamens does not sufiice to separate 
the two as flowers with 4 and 5 stamens may be found on the same 
■twig. 

2. M/ERUAp Forsk. 

(From men/., the Arabic name of M, uniftora, Distrib. Species 
about 20; Tropical Asia and Africa.) 

M^RUa ovALiFoniA, Camhess. in Jacq. Voy, Bot. (1844) 
p. 23, t. 24. — A large woody climber; bark smooth, light-grey^ 
Leaves 1-2 inches long, elliptic-oblong, obtuse or retuse, muV 
Tonate, dull-green, glaucous, glabrous; petiole *2 inch long; 
stipules minute. Flowers *8-1*5 inches across, greenish-white, 
in corymbs terminating the main or short lateral shoots, rarely 
•n,xillary and solitary. Pedicels •6—7 inch long, glabrous; 
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bracts minute. Calyx-tube *1—2 inch long, funnel-sbaped ; 
lobes 4, •4-*6 inch, long, ovate, acute, hooded at the apex and 
furnished with a short horn on the back close below the tip, 
margins tomentose. Disk lining the calyx-tube. Petals 4, 
smaller than the calyx-lobes, ovate-lanceolate, acute, margins 
undulate, inserted on the margin of the disk. Stamens many, 
inserted on the gynophore about level with the top of the calyx- 
tube, exserted. Ovary cylindric, truncate, on a gynophore 
‘7-1 inch long ; style 0. Fruit up to 3 inches by *5 inch, yellow, 
constricted between the seeds, forming an elongate twisted 
and knotted berry, each lobe or knot 1-seeded. Seeds brown, 
globose, echinate. M. arenaria, Hook, f . and Thoms. FI. Brit. 
Ind., I, p. 171. Brandis Ind. Trees, fig. 13. 

Punjab plains. Changa Manga, Multan, Hissar, Delhi. Flowers: 
November — March. Two varieties are mentioned in the FI. Brit. Ind. 
— ^var. glabra with the leaves and shoots glabrous ; var. scabra with the 
leaves and shoots scabrous and the calyx pubescent. The former is the 
plant of the Central Punjab, the latter being found at Delhi. 

3. CAPPARIS, Linn. 

^ (From kapparis, the Greek name for C, spinosa, used by Dios- 
corides.) 

Trees or shrubs, erect, decumbent or climbing, usually 
armed -with stipular spines. Leaves simple, rare^ly want- 
ing; stipules sometimes foliaceous or wanting. Flowers often 
showy. Sepals 4, in two series, the outer subvalvat© or all im- 
bricate, free or connate at the base. Petals 4, imbricate. Disk 
(in the species of the old world) much reduced. Stamens usu- 
ally many,, inserted at the base of the gynophore. Ovary 
stalked, usually 1-celled; stigma sessile; ovules many on 2-6 
parietal placentas.^ Berry stalked, globose or cylindric, many- 
seeded, rarely dehiscent. Seeds embedded in pnlp. Distbib* 
Species 160; all warm regions except America. 

Leafless or nearly so ... ... 1. 0. aphylla. 

Leafy shrubs. 

Flowers solitary ... ... 2. 0. spinosa. 

Flowers umbellate ... ... 3. G. sepiaria. 

Flowers supra-axillary in a vertical line 4. C. horrida. 

1. Oappabis APHTLnA, Roth, Nov. PI. Sp. (1821) p. 238- 
— A glabrous straggling shrub or small tree, leafless or nearly 
so, twigs smooth, green, often with a waxy bloom ; bark grey, 
corky, rough. Leaves on young shoots only, less than -5 inch 
long, linear-ohlong, acute, ^ spinous-pointed, caducous, sessile 
or suh-sessile; stipules -15 inch long, spinous, nearly straight, 
-often wanting. * Flowers -8 inch across, red, rarely yellow, in 
corymbs on short lateral branches; pedicels -5 inch long, 
slender. Sepals pubescent; the'-out^ subvalvate, the lower 
very saccate, the upper much smallei, concave; the inner el- 
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liptic, acute. Petals narrow-oblong. Stamens *8 inch long, 
Gynopbore ^5-7 inch long. Berry inch diameter, glo-^ 

bose, red or pink, on a slender stalk, Vern. haHl^ karir. 

Throughout the dry parts of the Piinjah; common. This plant 
with Prosopis spicigera and Salvadora oleoides forms the bulk of the^ 
rakh vegetation. In the hilly country west of the Jhelum and 
Trans-Indus it is found associated with Olea cuspidata and Monotheca 
huxifolia but prefers the flatter places with deep soil. Eeproduces more 
freely than many of the ralch plants, reproduction being mainly if not 
almost entirely, by root-suckers. It is the last species to disappear in 
rahhs ruined by cutting and browsing, being little in demand for fire- 
wood and giving bad charcoal. The wood is hard and compact and is 
not eaten by white ants. It is used to some extent for small beams, 
rafters and posts. As a young plant it forms rounded bushes consisting 
©f the densely interlaced twigs which completely hide the stem but in 
course of time the lower branches are shed leaving a short clear bole, 
Steins 8 feet in girth have been recorded but it is usually not more than 
4r-5 feet in girth with a height of 15-20 feet. Under its shade Salvadora 
oleoides frequently reproduces and oh a large specimen one or more' 
climbers are almost always to be found, the commonest in the Central 
Punjab being Pentatropis spiralis and Corculus Leaeba, The fiower- 
ouds and ripe or unripe fruits are pickled. Flowers; March — ^April, 
bat sporadically at other seasons. 

2. Cappahis spinosa, Linn. Sp. PL (1763) p. 5G3. — 
trailing shrub, variable as regards its pubescence. Leaves 
'5-1*5 inches diameter, orbicular, broadly ovate or obovate,. 
apex refuse or obtusely pointed, with a spinous mucro, dull 
pale-green, thickish; petiole *1-2 inch long; stipules *1 
inch long ; spinous, stout, yellowish, hooked. Flowers 
1*5-2 inches across, white turning pink or purple as 
they fade, axillary, solitary ; peduncles 1-2 inches long, thick- 
ened in fruit. Sepals suhequal, the two outer concave. Petals 
1-1*6 inches long, ohovate, undulate. Stamens longer than the’ 
petals. Gynophore 1-2. inches long. Berry 1-2 inches long, 
oboToid, red inside when ripe and dehiscing irregularly. C. 
lencophylla, DC. Collett, FL Siml., p. 38, Gaper. 

Plains between the Indus and Jhelum on dry rocky ground. Salt 
Ra^e. Low inner valleys of the Himalaya, on the Sutlej from Nirth* 
to Wangtu and in Chamba 4-7,000 feet. The plant has a curious dis~ 
tribution similar to that of Witliania coagulans. The Himalayan- 
specimens referred to C, leucophylla, DO., by Collett have a more co- 
pious tomentum and larger leaves than are found in some of the plains 
specimens. But similar forms are found in the Salt Range and inter- 
mediate forms occur so that even treated as a variety as is done in the* 
FI. Brit. Ind. it is not well marked. Flowers handsome; May~July. 

3. Cappauis sepiauia, Linn. Syst. <ed. 10 (1759) p. 1071. 
— An evergreen climbing shrub, often siiberect, twigs pubes- 
cent, often zig-zag. Leaves 1-2 inches long, variable,^ ovate- 
elliptic or elliptic-lanceolate, obtuse, emarginate or acute, 
glabrous when mature, bright-green, petiole •l-*2 inch long, 
pubescent; stipules -1 inch long, spinous, hooked, stout, bases 
pubescent, tips dark-brown, shiny. Flowers 'S-'b inch across, 
white, in sessile or shortly pedunculate umbelsi; pedicels- 
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-»5-8 inclL long, filiform. Sepals ovate, ciliate. Petals nar- 
rowly oblanceolat e-oblong. Stamens *3 incb long. Oyno- 
-piore *2-3 incb long. Fruit -3 incb diameter, globose, 
smooth, black wben ripe. ' Vern. Hins, 

Sub-Himalayaxt tract from the Ravi eastwards and in the adjacent 
plains. Plains of the East and South-East Punjfd3. Common in hed- 
ges and open scrubby places. Forms a dense undergrowth in parts of 
-the Phillaur Plantation. In dry places usually a sub erect shrub often 
with the branches densely tangled. In moist places often seen as a 
climber ascending to the tops of tall trees and with a clean unbranehed 
stem below. The spines are persistent and can be seen even on old 
stems. Flowers ; July — ^August. 

4. Capparis horrida, Linn. /. Supph (1781) p. 264. — A 
scrambling sbrnb, sometimes climbing over tall trees; young 
parts clothed with caducous rusty-brown pubescence. Leaves 
•2-4 inches long, oblong or ovat«^^ with a stout mucro, ultimately 
glabrous and shining above; petiole •2--3 incb long; stipules 
•1 incb long, spinous, booked, bases very stout, yellowish. 
'Flowers 1*5-2 inches across, white fading to dull-rose, 2-4 in 
a vertical line above the leaf-axils or sometimes solitary ; pedun- 
cles *5-1 in eh long, stout. Sepals very concave, rusty-tomen- 
tcse outside. Petals villous within, mar^ns undulate. Sta- 
mens 1*5 inches' long. Gynophore 1-5-2 inches long. Berry 
1-1*5 inches diameter, suhglohose, red-brown when ripe, on a 
very stout stalk. Brandis Ind, Trees, fig. 14. 

Suh-Himalayan tract near the Jumna. Kalesar. Flov/er-. hand- 
some; April — ^May. 

4. CRAT/EVA, Linn. 

(In honor of Cratsevas, a Greek botanist who lived in the time of 
Hippocrates. Distrib. Species 10; tropics of both hemispheres.^ 

CR-iT2EVA REUIGIOSA, Forst. f, Prodr. (1786) p. 36. — me- 
dium sized deciduous tree, bark grey, nearly smooth. Leaves 
trifoliate; petiole 1-5-4 inches long; stipules 0. Leaflets 
'2-6 by 1*5-2 *5 inches, ovate, obovate, or lanceolate, acumi- 
nate, base attenuate, the lateral oblique, entire, glabrous, pale 
beueatb; petiolules *2-3 inch long. Flowers 2-3 inches across, 
white, pale-yellow or reddish-yellow, in many-flowered, lax 
corymbs; pedicels 1-2 inches long. Sepals 4, deciduous^ peta- 
loid, •2-*3 inch long, ovate, acute, imbricate, inserted on the 
edge of the disk. Petals 4, long-clawed, ovate, open in bud. 
Disk hemispheric, lob'ed. Stamens numerous, free, longer 
than the petals, inserted on the margin of the disk. Ovary 
oYoid, on ,a gynophore about 1*5 inches long; placentas 2, 
-^jvules many, many-seriate; stigma sessile. Berry. 1-2 inches 
diameter, globose, many-seeded, rind woody, smooth. Seed.s 
-reniform, embedded in yellow pulp. Vern. harna, 

Sub-Himalayan tract from the Ravi eastwards; common. Wild 
here and there in the plains but probably self-sown from cultivated 
trees. Wood yellowish, close and smootli-gra-ined, fairly hard. The 
leaves are much lopped for fodder. Regenerates rather freely from 
tseed and" rootsuekers. Often cultivated for its handsome flowers which 
•appear before or with the young leaves in April — ^May. 


b2 ' 
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VIII. BIXACE/E. 

Trees or skrubs. Leaves alternate, simple; stipules? 
minute or 0, [Flowers regular, 1-2-sexuaL Sepals usually 
4-5, imbricate, deciduous. Petals 4-5 or 0, imbricate or con- 
torted, deciduous. Stamens kypogynous or nearly so, in- 
definite, rarely definite ; anthers 2-celled, dehiscing by slits or 
pores. Ovary 1, usually 1-celled ; ovules usually numer- 
ous on several parietal placentas. Seeds frequently arillate 
or with a pulpy testa. Distrib. A small family; tropics of 
both hemispheres. 

Leaves palmately lobed; flowers large ... 1. CocJilospermum. 

Leaves undivided; flowers small. 

Styles 2 or more; ovary 2- or more- 
celled ... ... ... 2. Flacouriia, 

Style 1; ovary 1 -ceiled .... ... 3. Xylosma. 

1. COCHLOSPERMUM, Kuntb. 

(From the Greek, hochlias, anything twisted spirally, and sperma, 
a seed. Distrib. Species 13; 1 Indian, 3 African, 3 Australian, the* 
rest in Tropical America.) 

CoCHLOSPEBMUM GOSSYPIUM, DC. PfOdf. I (1824) p. 527. 
— small soft-wooded, deciduous tree; branches few, short, 
thick; bark thick, deeply cracked. Leaves crowded near the 
ends of the branches, palmately 5-lobed, 3-7 inches diameter, 
lobes acuminate, entire, glabrous .above, more or less white- 
tomentose beneath; petiole 4-7 inches long, pubescent when 
young. Plowers 4-5 inches across, bright-yellow, appearing 
before the leaves, in terminal sub corymbose panicles ; pedicele 
2-5 inches long, stout, grey-tomentose. Sepals 5, unequal, 
‘6 inch long, elliptic, concave, silky outside. Petals 5, obovate,. 
deeply emarginate. Stamens numerous, inserted on the disk; 
anthers oblong, opening by pores or short terminal slits. Ovary 
globose; style simple. Fruit an obovoid capsule 2-3 inches' 
long, striate, 5-valved. Seeds *2 inch long, kidney-shaped,, 
covered with copious soft silky wool. 

Suh-Himalayan tract from the Sutlej eastwards. Flowers : March 
— ^April. I have seen no Punjab specimens. This tree would he worth 
cultivating in gardens for ornament. 

2. FLACOURTIA, Commers. 

(In honor of Etienne de Flacourt, a Governor of Madagascar^ 
Distrib. Species 15; Africa and Asia.) 

Feacoubtia Ramontchi, UHerit, Stirp. (1784) p. 59, ttw 
30, 30 B. — A shrub or small tree, deciduous, armed with axil- 
lary' thorns and often with tufte of braiiched thorns bn the stem.- 
Leaves variable, 1-3 by 1-2 inches, ovate, broadly elliptic, oh- 
ovate or suborbicnlar, toothed or crenate, apex acute or rounded,- 
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glabrous or pubescent above, more or less pubescent beneatB’J 
petiole -2-3 incb. long. Flowers -3 incb across, greenisb-yei- 
low, dioecious, in short simple or branched usually tomeiitose 
racemes. Sepals 4-5, less than -1 inch long, ovate, hispid and' 
ciliate, imbricate. Petals 0. Stamens numerous; anthers 
.small versatile, opening by slits. Ovary on a glandular disk;, 
stigmas 6-11, free or connate. Fruit -3-5 inch diameter, 
globose, red or dark-brown when ripe, edible, endocarp hard 
with as many cells as seeds. Seeds 8-16. F, sapida^ Roxb, 
Collett, FI. Siml., fig. 13. Vern. Kakoh, Jcangu, 

Sub-Himalayan tract and Outer Himalaya, ascending to 4,000 feet 
from the Indus eastwards and in the adjacent plains. Very common. 
The wood is hard and close-grained. Flowers: March — ^April. 

Flacottrtia sepiabia, Boxb ^ — A much-branched thorny shrub or 
dwai’f tree. Leaves mostly^ clustered on dwarf shoots, *5-1*5 by ‘4-’6 
inch, glabrous. Flowers axillary, solitary or in small racemose clusters. 
Stigmas 3-5 on a very short style- Fruit *3 inch diameter. 'Brandis,. 
Ind. Trees, fig. 16, named F. Bamontchi, 

Indigenous to East and South India. Cultivated in gardens in the 
plains. The foliage is finely tinted in spring and autumn. Spreads 
readily by rootsuekers, 

Flaoourtia Gaiaphbaota, Bo±b , — Cultivated in Lahore. Besem- 
bles F, Bamontchi but has narrower leaves which are glabrous and- 
long-acuminate. 


3. XYLOSMA, Forst. 

(From the Greek, ccidon. wooa, and osme, scent. Disteib, Species- 
30; tropical and sub-tropical regions of both hemispheres.) 

Xylosma longifolium, Clos. in Ann. Soc. Nat. 4^ 
VIII (185T) p. 231. — small or medium-sized evergreen tree,, 
usually armed when young with straight axillary thorns. 
Leaves 3-6 by 1-2 inches, lanceolate or oblong-lanceolate, gla- 
brous, shining above, acuminate, bluntly serrate; petiole •2—4 
inch long. Flowers dioecious, small, yellow, in dense short 
axillary panicles. Sepals 4-5, less than -1 inch long, ovate, 
glabrous. Petals 0. Stamens numerous, *15 inch long, sur- 
rounded by a lobed glandular disk; anthers short, versatile, 
opening by slits. Ovary 'seated on a glandular disk, 1-celled; 
style almost 0; stigma faintly lobed. JPruit *2 in. diameter, 
black. Seeds about 6. Yeru. Batti (Pp.), Ghirindi (Ka). 

Sub-Himalayan tract and Himalaya ascending to 5,000 feet. Com- 
mon, especially in moist ravines. Beaches a girth of 5 feet and re- 
generates fairly well in suitably moist places. Seedlings spring up 
under the shelter of shrubs and stand considerable shade when young* 
Occasionally planted in gardens in the plains. Wood pinkish, fairly 
hard and even-grained. Flowers: November—^January. 

Oncoba spinosa, Forsh . — deciduous somewhat thorny shrub with 
large white flowers 2 inches diameter. 

Indigenous to Arabia Felix. Oultivat-^d in Lahore. Flowers r 
May — June. 
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IX. PITTOSPORACE^E. 

Trees or shrubs. Leaves alternate, usually coriaceous 
and entire, exstipulate. Flowers bisexual, usually regular, 
b-merous. Sepals free, rarely connate at the base, imbricate. 
Petals free, rarely loosely cohering, imbricate. Stamens hy- 
■pogynous, free, alternating with the petals. Disk 0. Ovary 
1-celled with 2-5 parietal placentas, or 2-5-celled by the projec- 
tion of the placentas; ovules many, parietal or axile, biseri- 
ate ; style 1 ; stigma terminal, entire or lobed. Fruit capsular, 
loculicidal or baccate and indehiscent. Seeds often embedded 
in sticky pulp. Distrib. A small family chiefly Australian. 

PITTOSPORUM, Banks. 

(From the Greek pitta, pitch and spora, a seed.) 

Fruit a leathery or woody capsule. Seeds many, not 
winged. Distrib. Species about 70; tropical and subtropi- 
cal regions of the- old world. 

Young shoots, leaves beneath and capsules 

tomentose ... ... 1. P. eriocarpum. 

Young shoots, leaves and capsules glabrous 2. P. floribundum. 

1. PiTTOSPORUM ERiooARPiJM, Royle, lllustf. Bot, Himal. 
(1839) p. 77. — A small evergreen tree, young shoots grey-to- 
mentose. Leaves 4-7 inches long, oblong-obov’ate, -elliptic or 

-‘oblanceolate, acute or shortly acuminate, grey-tomentose on 
both surfaces when young, when mature glabrous above but 
more or less woolly along the midrib beneath, lateral nerves 
rather prominent on the lower surface; petiole -7-1 -2 inches 
long. Flowers -4 inch long, yellowish, in many-flowered com- 
pound tomentose often subumbellate corymbs. Sepals ’15 inch 
long, lanceolate, densely tomentose. Petals free, linear, erect 
with spreading tijis. Ovary tomentose ; style glabrous, per- 
isistent. Capsule b inch diameter, globose, densely tomentose, 
woody, 2-valved with the placentas in the middle of the valves. 
Seeds many. 

Outer Himalaya on hot slopes. Not common but has been collect- 
ed in Suket State, District ICangra.' Flowers : March — ^April. 

2. PiTTOSPORTJM FLORIBUXDUM, Wight ^ Ar/i, Fiodr, 
,(1834) p. 154. — A small evergreen tree, bark dotted with white 
specks. Leaves 3-6 inches long, lanceolate or oblong-lanceo- 
late, acute or acuminate, thinly coriaceous, shining above, pale 
beneath, margin undulate, midrib prominent, lateral nerves 
faint; petiole •5-7 inch long. Flowers *26 inch long, yel- 
lowish, numerous, in much-branched terminal compound co- 
rymbs.^ Sepals;! inch long, ovate, pubescent outside. Petals 
free, linear-oblong, erect - with spreading tips. Ovary very 
hairy in the lower part; ovules about 12; style persistent. 
Capsule *25 inch diameter, globose, orange when ripe, woody, 
S-valved with the placentas in the middle of the valves. Seeds 
about 6, black, shining, in a red sticky pulp. 
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Sub-Hi malay an tract, rare; Kulthea Reserve, Rawalpindi; Bin- 
■draban, Nurpi^r, Kangra and at Lower Dharnisala; BUatiyat Wazirat, 
<^liamba. Flowers. January — June. An ornamental plant especially 
when in fruit. 

PiTTOSPORTJM Tobira, Ait . — ^An evergreen slirnb. Leaves crowded 
towards the ends of the branches, 1*5-3 inches long, oblaneeolate, apex 
obtuse, base iiarrow'ed, shining above, pale beneath, subsessile. Flow- 
-ers whitish, fragrant, peduncles l-flowered. 

Native of China and Japan. Cultivated in gardens in the plains 
.and at Abbottabad and Simla, Flowers : March — April. 

PirTOSPORTJM PHILLYRAEOIDES, DC. — Leaves linear, the midrib ex- 
current as a small hooked mucro. Petals connate to the middle or 
"higher. 

Indigenous to the dry interior of Australia. Cultivated in Lahore. 
Flowers . March — April. 

PiTTOSPOETTM RHOMBiFOLiuM, A. Ovtin . — An evergeen tree. Leaves 
usually with a few coarse blunt teeth. 

Indigenous to Australia. A very ornamental species. Flowers : 
May. 

PiTTospoBUM viBiniPLORUM, Sims . — Leaves 2-4 inches long, obovate- 
.-oblong. Flowers greenish, mtineious, in many-iiowei’ed terminal pube- 
scent panicles. 

Indigenous to South Africa. A laige shrub or small tree. Flow- 
.^rs : April. 


X. TAMARiCACE/E. 

Under shrubs or shrubs, rarely trees or perennial herbs*. 
Leaves alternate, small, usually scale-like, stipules 0. Flowers 
in spikes, racemes or panicles, rarely solitary, usually bisexuah 
Sepals and petals 5, rarely 4, imbricate, free or ecmnate below> 
Stamens 5, 10 or indefinite, inserted on an annular glandular 
.4isk, free or connate below; anthers versatile. Ovary free, 
1-celled or imperfectly septate, of 3-5 carpels ; ovules, numer- 
ous, biseriate on each placente; styles 3-5, free or connate. 
Capsules dehiscent, valves as many air styles. Seeds plumed 
or winged. Distetb. A small family of temperate and warm 
regions of the Northern Hemisphere and in S. Africa; j.ften 
in saline or sandy places « 

Stamens 5, free; styles 3 or 4 ... ... 1. Tamarix. 

Stamens 10, connate; stigmas sessile ... 2. Myricaria. 

1. TAMARIX, Linn. (TAe Tamarisk). 

(From the Latin name of T. gallica.) 

Shrubs or small trees* Leaves minute, scalerlike, in 
: seedlings lanceolate from a broad base up to *25 inch long. 
Flowers white or pink, in spikes or dense racemes. Sepals 
,iNnd petals free. Stamens 6 (in the following species) Styles 
short ; placentas basal. Seeds prod^viced at the apex into a ses- 
.sile plume, the axis of which is setiform. and feathered with 
Jong hairs. Distrib. Species 65 ; Jltirope, Asia and Africa^ 

‘ .A. tree; twigs articulate at tl%e base of the - 

leaf sheath; bracts sheathing ... 1. T. articulata. 
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Trees or slirubs; twigs not articulate and 

bracts not sheathing. 

Bracts as long as the flower or nearly so. 

Leaves sheathing with a broad white 

margin ... ... ... 2. T. dioica. 

Leaves strongly impressed-punctate ,.. 4. T. salwa. 

Bracts shorter than the flowers ... 3. T, gollica. 

1. Tamarix articulata, Vahl, Symb. II (179!) p. 48’5. 
t, 32 . — A medium-sized tree with, erect trunk and rough, hark. 
Branches articulate at‘ the base of the sheath, often hoary 
with saline efflorescence. Leaves sheathing, the free portiom 
consisting of a minute triangular tooth, marked with impress- 
ed-punctate glands. Flowers white, 2- or 1- sexual, scattered 
on long slender spikes which are usually collected at the end.s 
of the branches in loose panicles. Bracts sheathing, acutey 
shorter than the flowers. Stamens b ; filaments filiform, in-- 
serted in alternate notches on the 10-lobed disk. Styles half 
as long as the ovary. Vern. Fo/rdsh, pTiariodUy ukan, 

Punjab plains j common and very frequently planted as it is easily- 
grown from cuttings and thrives on saline soil where few other trees 
will grow. Beaches a height of 60 feet and a girth of 6-7 feet or more' 
but large specimens are almost invariably unsound. The growth is 
fast but the tree is not long-lived. The wood is used for ploughs, Per- 
sian wheels, small ornaments and for fuel but when burnt green it 
gives an offensive smell. The bark and galls are used for tanning. It 
IS one of the few trees which reproduce at all freely from seed in the* 
rakhs, seedlings being frequently found in hollow^s where water collects' 
after heavy rain ; it 'also coppices well. Large trees are commonly rid- 
dled by a borer. Flowers : May to September, but also at other sea- 
sons. 

2. Tamarix dioica, Hort, Beng,^ (1814) p. 22.— 

Usually a gregarious shrub 6-7 feet high, dioecious, Leavegr 
sheathing, s^ath tubular, apex acuminate closely adpressed, 
with a broad white margin. Flowers purple, in com-- 
pact peduncled spikes 1-2 inches .long, often forming looser 
drooping panicles at the ends of the branches. Bracts nearly- 
as long as the flower, persistent, lance-qlate, acuminate, wit& 
membranous white margins. Stamens 5; filaments ligulate,. 
inserted in the notches of a 5-lohed disk. Styles as long a* 
the ovary. Vern. pilcJii, lei^ jhau. 

Abundant on the banks of rivers ascending to 2,500 feet in the*' 
Outer Himalaya. The branches are much used for making basket^?. 
Flowers : May — October. 

3. Tamarix gallica, Linn, 8p, PI, (1763) p. 270. — A 
shrub or small tree up to 30 feet high. Branchlets slender.^ 
Leaves not sheathing, subulate, apex acute* patent or adpres-' 
sed, base amplexicaui, at first imbricate, afterwards dis-- 
tant. Flowers pink, crowded in long slender spikes- 
arranged in large terminal panicles, pedicels short. Bracts ' 
shorter than the flowers, semiamplexicaul, acute, membranous. 
Stamens 5; filaments not dilated at the base, inserted on thr^ 
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margin of the middle of the lobes of the disk. Styles short, 
jointed to the ovary; stigmas often almost sessile. Vern. 
pilchi, lei, jhau. 

Abundant on tbe banks of rivers. This is T. Troupii, Hole in Ind. 
For. XLV (1919) p. 248. Ascends to 12,000 feet in Tibet 
(var. Faliassii, Desv. sp.). Sometimes cultivated. Flowers: July — 
iVugust. 

4. Tamaeix salina. Dyer, FL Brit. Ind. I (1874) p* 248. 
— ^Differs from the above in having broader subamplexicanl 
strongly impressed-pnnctate leaves, bracts equalling the 
flowers, filaments dilated at the base and stigmas sessile. 

West bank of the Indus. Isa Khel to Kafirkot, not Salt Range 
as stated in the FI. Brit. Ind. This species in only known from 
Flemming’s scrap in Herb. Kew. It is possibly not a Punjab plant 
but from close to the Western border. 

2. MYRICARIA, Desv. 

(A Latinised form of Mwrihe, tie Greek name for the Tamarisk.) 

Fastigiate shrubs. Leaves small, flat, sessile, often crowd- 
ed. Flowers white or pink, bisexual, in lateral or terminal 
spike-like racemes. Sepals 5. Petals 5, free. , Stamens 10, 
alternately long and short, monadelphous. Disk almost ob- 
solete. Stigmas 3, sessile; placentas basal; ovules numerous. 
Seeds usually with a stalked plume. DIsteib. Species about 
10; Europe and Temperate Asia. 

Flowers pink, leaves *25 inch or less in 
length ... ... ... 1- M,germanica, 

Flowers white, leaves about *5 inch or more 
in length ... ... ... 2. 'M. elegans. 

1. Myeicaeta geemanica, (Desv. in Ann. Sc. Nat. lY 
(1825) p. 349. — An erect shrub. Leaves linear-lanceolate, 
sessile, up to *25 inch long. Inflorescence 1-18 inches long, 
lateral or terminal. Flowers pink, pedicellate, in the axils - 
of ovate-lanceolate bracts; bracts 3-4 times as long a.s the 
pedicels, with broad membranous margins. Sepals free, lan- 
ceolate, equalling the petals. Stamens connate for half their* 
length. 

Along streams in the Inner Himalaya above 5,000 feet ; common and 
often gregarious on islands and sandbanks. Flowers : May — ^August. 

2. Mteicaeia elegans, Royle, lllustr. Bat. Rimed. (1839) 
p. 214. — ^An erect shrub. Leaves oblong-lanceolate, narrowed 
at both ends •5-*8 by 4-16 inch. Inflorescence 3 inches long, 
lateral. Floi^ers white, pedicellate in the axils of ovate acumi- 
nate bracts; bracts twice as long as the pedicels, with narrow 
membranous margins. Sepals connate below, triangular, much* 
shorter than the petals. Stamens fibnnate for one-fourth of 
their length. 

. Along streams in Kunawar 8-10,000 teet. Bpiti and Lahaul. 
Common near Sangla, growing with Hippophae and M. geiimmicck' 
along the Baspa River. Flowers : May. 
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XI ELATINACE/E. 

Semi-aqiiatic or terrestrial herbs or under shrubs. Leaves 
opposite or whorled, entire or serrate; stipules twin. Flowers 
bisexual, small, axillary, solitary or in cymes. Sepals and 
petals each 2-5, free, hypogynous, imbricate. Disk 0. Sta- 
mens as many as or twice as miLny as the sepals, hypogynons, 
free; anthers 2-celled, versatile, dehiscing longitudinally. 
Ovary free ; cells and styles as many as sepals ; ovules many, on 
the inner angle of the cells; stigmas capitate. Fruit a cap- 
sule, valves septicidal, flat or concave, separating from the 
central column and septa. Seeds straight or curved. Distbib. 
A vea‘y small family, scatered over the world. 

BERGIA, Linn. 

(In honor of P. J. Bergius, a professor of natural history at Stock- 
holm and botanical author of the 18th century.) 

Annuals or xmdershrubs. Leaves opposite, serrate or en- 
tire, Flowers solitary or in more or less dense axillary fasci- 
cles, minute, usually 5-merous. Sepals 2-5, free, acute, with 
a herbaceous midrib, the margins usually membranous, im- 
bricate. Petals 2-5, free imbricate. Stamens 10. Ovary ovoid. 
Capsule sxibcrustaceous, septicidal. Distrib. Species 17 ; 
'warm countries. 

Glandular pubescent ... ... 1. B. odorata. 

Nearly glabrous ... ... 2. B. oistivosa, 

1. Bergta odorata, Edgew. in Journ. As, Soc. Beng, 
YII (1838) p. 765. — A small glandular-pubescent shrub about 
1 foot high with deciduous papery hark. Leaves -1-7 inch 
long, sub-sessile, often fascicled, oblong-lanceolate to elliptic 
or ovate, hispid and often glandular on both sides, margins 
crenate-serrate often reflexed. Flowers -15 inch long, axil- 
lary, pedicelled, solitary or in fascicles of 2-8. Sepals ovate, 
hairy without and on the margins. Petals obovate, white. 
Ovary grooved; styles 5, purple, half as long as the ovary. 
Capsule 5-celled. 

Plains of the Punjab. The plant has a smell like that of Chamo- 
mile. Flowers ; October — January. 

2. Bergia aestivosa, Steud, Nom. ed. 2, I (1840) p. 198. 
~A small glabrous much-branched shrub with slender- diva- 
ricate branches. Leaves narrow, obovate or oblong, almost 
linear on the flowering branches, faintly serrate. Flowers 
pink, axillary, pedicelled, solitary or in fascicles of 2-4. Se- 
pals lanceolate, denticulate, with membranous margins. 
Otherwise as for the above. 

Plains of the Punjab. Possibly a variety of B. odorata but diffe- 
-lent in habit. Branches lying fiat on the ground. Flower.s; April. 
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Xli. HYPERIGACE/E. 

Herbs or sKrubs, rarely trees. Leaves opposite, often 
gland-dotted, exstipulate. Flowers bisexual, regular, solitary 
cr cymose, terminal or rarely axillary. Sepals and petale 
usually 5 each., free, imbricate. Stamens usually indefinite, 
3- or 5-adelplLous, rarely free or all connate ; antbers versatile. 
Ovary of 3-5 carpels, 1- or 3-5-celled; ovules few or many on 
axile or parietal placentas. Fruit capsular or baccate. Seede^ 
straight or cuped. Distrib. A small family in temperate’ 
and warm regions. 

HYPERICUM, Linn. 

(The classical name for some species of the genus. Characters of 
the family. Distbib. Species oyer 200,* chiefly in the Northern he- 
misphere.) 

Petals rather longer than the stamens; styles twice as long as the^ 
ovary. 

Twigs terete; sepals ovate ... ... 1. R. cernuum. 

Twigs 4-angled; sepals lanceolate ... 2. H, lysimacliioides,. 

Petals twice as long as the stamens; styles 

not longer than the ovary ... ... 3. H. pabulum. 

1. Hypericum cernuum, Eon^h. Hort. Beng. (18H> 

p. 59.— A shrub 3-6 feet high, much-branched from the base, 
twigs terete. Leaves 1-3 by inches, ovate or ovate Ian-* 

ceolate, decussate, glabrous, glaucous beneath, dotted with 
small scattered translucent glands, sessile. Flowers 2 inches 
diameter, bright-yellow, 3-7 in terminal cymes. Sepals -3 

inch long, ovate. Petals ohovate, rather longer than the sta^ 
mens. Stamens 5-adelphous at the base. Styles 6, twice as 
long as the ovary. Oapsule *4—5 inch long, septicidal. Seeds* 
numerous, minute. Collett, FI. Siml. fig. 18. 

Himalaya 3-7,000 feet from the Indus eastwards; common, usually 
on steep rocky hanks. Very showy when in flower in March to May. 

2. Hypericum lysimachioidesJ Wall. Oat. (1828) 
No. 4817. — ^A shrub 1-3 feet high, twigs more or less quad- 
rangular. Leaves -8-2 by *25-1 inch, usually lanceolate, some-' 
times ovate, decussate, glabrous, glaucous beneath, pellucid- 
punctate, petiole very short. Flowers -S-l-Z inches across, 
yellow, in 2-3-chQtomous, lax, leafy cymes.^ Sepals *3-4 inch 
long, narrow-lanceolate, acute. Petals elliptic, rather longer 
than the stamens. Stamens 5-adelphous at the hase. Stj^^les 
6, twice as long as the ovary. Oapsule -3 inch long, septici-' 
dal. Seeds numerous, minute. 

Himalaya 5-8,000 feet. From Chamha and Chota Banghal east- 
wards. Common in the Simla district. I have seen no speciiaens from 
Hazara or Rawalpindi, but it has been collected in Kashmir and 
CMtral. Flowers: July — August. 

3. Hypericum patuuum, Thunh. FI. Jap. (1784) p. 296, 
t. 17. — A stniB 1-3 feet lugh, twi^s terete, red, spr^ding. 

XeAves -S-l-S ,by •2-.-6 ihch, eliiptic-lanpeolate, disticlious. 
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acute, glabrous, glaucous beneath., pellucid-punctate, petiole 
Tery short. Flowers 1-1-5 inches across, yellow, in few- 
flowered cymes. Sepals *2 inch long, elliptic, obtuse. Petals 
■orbicular, twice as long as the stamens. Stamens 5-adelphous 
at the base. Styles 5, as long as the ovary. Capsule -3 inch 
long, subglobose, septicidal. Seeds numerous, minute. 

Himalaya 3-7,000 feet from the Ravi eastwards. Common on rocks 
and steep banks but in moister places than H. cernuum. Flowers: 
August — September . 

Hypericum: ohinense, Zmn. — A plant closely resembling H. cer- 
nuum but with the styles united almost to the top. Cultivated in gar- 
dens in the plains. Indigenous to China. Flowers : March — ^May. 

XIII. ternstr(emiace;e. 

Trees or shrubs, rarelv climbing. Leaves alternate, 
simple, more or less coriaceous, usually serrate; stipules 0. 
Flowers usually showy, bisexual and pentamerous. Sepals 
free or connate, imbricate, persistent. Petala.,free or united 
at the base into a ring, imbricate or contorted. Stamens in- 
definite, rarely 5, 10 or 15, free or connate or 5-adelphous and 
often united to the petals ; anthers basi- or dorsi-fixed, opening 
by longitudinal slits, rarelv by pores. Disk 0. Ovary supe- 
rior, rarely halfrinferior, 2-10-celled; ovules 2-many in each 
cell, rarely solitary ; styles as many as cells to the ovary, free 
or united; stigmas usually small. Fruit baccate or capsular. 
Disthib. a family of Tropical Asia and America, a few in 
Africa, 

Evergreen, leaves smooth; flowers white, 

peduncles 1-flowered ... 1. Burya, 

Deciduous, leaves rough; flowers pink, in 

cymose panicles ... ... 2. Saurauja. 


1. EURYA, Thunh. 

(From the Greek, eurus, large; wrongly applied to the flowers 
which are small for the family. Distrib. Species 3^, reduced to 10 
' by some botanists; warmer parts of Asia, Malaya and the Pacific Is- 
lands.) 

Etjrta ACTTMiis-ATA, DC, Mem, Ternstr, (1822) p. 29.— An 
evergreen shrub or small tree, bark smooth, brown, young 
shoots hairy. Leaves 2-4 by -5-8 inch, narrowly oblong- 
lanceolate, acuminate, closely crenate-serrate, with gland-tip- 
ped teeth, coriaceous, glabrous with depressed midrib above, 
usually hairy on the midrib beneath; petiole *1 inch long or 
less. Flowers *2 inch across, white, dioecious, about 5 together 
in the leaf-axils; peduncles -1 inch long or less, 2-bract eolate. 
Sepals 5, concave, pubescent outside. Petals 5, *12 inch long 
and nearly as broad, obtuse, exceeding the sepals, more ©r less 
connate below. Stamens 12-16, shorter than the petals and 
adnate to them at the base; anthers adnate to the connective. 
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mot versatile. Ovary usually 3-celled; styles distinct or con- 
mate below. Fruit -15 incb diameter^ baccate, globose, tipped 
witb the remains of tbe styles and supported by tbe persistent 
calyx. 

Sub- Himalayan tract from the Sutlej eastwards 3-7,000 feet (E. M. 
Coventry). I have seen no Punjab specimens. Mowers: November — 
December. 


2, SAURAUJA, Wmd. 

(In honor of Sauraujo, a Portuguese botanist. Distrib. * Species 
■60; tropical and sub-tropical Asia and America.) 

Saurauja nepaulensis, T)C. Mem Ternstr. (1822') p, 29. — 
A small deciduous tree, bark reddisb-brown, wood soft, spongy, 
■young parts and inflorescence covered with scurfy tomentum. 
Leaves crowded towards tbe ends of tbe brancbes, 7-14 by 
2-5-4 inches, oblong or cJblanceolate, acute or acuminate, 
-sharply serrate, rusty-tomentose beneath especially when young, 
lateral nerves about 25-30 pairs close and prominent; petiole 
1-1-5 inches long, scurfy tomentose. Flowers -5 inch diameter, 

i dnk, in lax, drooping, pedunculate, axillary panicles 4^9 inches 
ong; peduncle and pedicels tomentose and clothed with scat- 
tered stout hairs ; bracteoles elliptic, acute, deciduoufe. Sepals 
5, orbicular, strongly imbricate. Petals 6, connate at the base, 
margins firdbriate. Stamens numerous adnate to the base of 
the petals ; anthers opening at the top by pores or short slits. 
Ovary 4-5-celled ; ovules many ; styles distinct or shortly con- 
nate below. Fruit -4 inch diameter, depressed-globose, 4-5- 
lobed, green, fleshy with a mealy sweet pulp. Seeds red-brown, 
small. Brandis, Ind. Trees, fig. 27. 

Valleys in the Outer Himalaya. Not common, but has been found 
in Kangra and occurs in ravines on the Hathi Dhar, Cliamba. The 
fruit is edible. Flowers: April — May. 

Camellia Thea, lAnk , — An evergreen shrub. Leaves 2-4 inches 
long, elliptic, acuminate, base narrowed, serrate, coriaceous, nearly 
glabrous; i)etiole -1 inch long. Flowers 1-1-5 inches diameter, white, 
solitary axillary; bracts 2-3 like the sepals. Sepals 5, coriaceous, con- 
cave. ^ Petals 5, broadly obovate, slightly connate. Stamens numerous, 
cohering at the base and adhering to the base of the petals. Ovary 3- 
6-celled. Fruit a loculioidal capsule •7--9 inch diameter. Seeds tew, 
large. Vein. cM. The Tea plant. 

Indigenous to China. Cultivated in the Kangra District. A form 
indigenous to Assam has larger leaves and a more arhoresiaent habit. 
It is also sometimes seen. 

XIV. DiPTEROGARPAGE^E. 

Besinous trees, rarely climbing shrubs. Leaves alternate,’ 
■simple, entire or sinuate ; ^stipules usually small and Seciduous 
or larger aiid persistent or fugacious, leaving an annular scar. 
tPlowers regular, bisexual, fragrant, in axillary or terminal 
panicles. Calyx-tube free and campanulate' or very short and 
^adnate to the base of the ovary; lobes 5, usually imbricate. 
Petals 6, contorted, connate at the very base or free. Stamena 
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iadefiaite, 15, 10 or 5, liypogjniOTis or sub-perigynous, free os 
colieriiig or adiiering to tke petals ; jfi.laineiits sliort, often" 
dilated at tlie base; anthers 2-celled, opening by slits; con- 
nective often aristate or with an obtuse appendage. Ovary 
slightly sunk in the torus, usually 3-, rarely 3- or 1-celled;. 
ovules 2 in each cell; style subulate or fleshy, entire or with 
3 minute stigmatic lobes. Fruit free or enclosed in the enlarg- 
ed calyx, indehiscent or 3-valved, usually 1-seeded. DIsteib. 
Except for 3 African species the family is confined to Tropi-- 
cal Asia. 


SHOREA, Boxb. 

(In honor of Lord Teignmouth (J. Shore), Governor of Bengal.- 
Distrib. Species 80; Tropical Asia and Malaya). 

Shokea hobusta, Goertn. /. De Fruci. Ill (1805) p. 48,. 
t. 186. — A. deciduous tree, seldom quite leafless, bark dark- 
browu, smootb or witb a few longitudinal cracks. Leaves 4-10^ 
by 2-7 incbes, ovate-oblong, Acuminate, tougli, tbinly coria-- 
ceous, glabrous and shining when mature, base .cordate or 
rounded, lateral nerves 12-15 pairs; petiole -5-8 inch long;- 
stipules -3 inch long, pubescent, deciduous. Flowers *5 inch 
long, yellowish, in terminal and axillary racemose panicles 
3-9 inches long, branches grey-tomentose. Calyx-tube short, 
not enlarged in fruit, adnate to the torus, lobes *1 inch long, 
grey-tomentose outside, ovate, accrescent in fruit. Petals 
narrow-oblong or lanceolate, silky-tomentose outside. Stamens^ 
up to 50, shorter than the petals; connectives with subulate* 
bearded appendages, minutely 3-:fid at the apex. Ovary 3- 
eelled; style subulate. Fruit -5 inch long, ovoid, acute, in-- 
dehiscent, pubescent; wings of the fruiting calyx somewhat 
unequal, oblong or spathulate, 2-3 inches long, obtuse, with 
10-16 longitudinal nerves joined by numerous straight or ob-- 
lique transverse veins. Yern. sdl. 

Sub-Himalayan tract from the Kangra District eastwards. The* 
sal is -fclie most important timber tree of the Fnited Provinces but is of 
very little importance in the Punjab where it suffers much from frost 
and does not reach a large size- The extreme limit of the sal is tho' 
Andretta Trihai in the Kangra District on the western side of the 
Beas. Here the sal is found on an isolated hill forming with Quercur 
incana, an underwood in open forest of Finns longifolia. It occurs 
again on the Siwalik Hills in the Hoshiarpur District, also mixed more- 
or less with Finns longifolia. It is apparently absent to the east of 
the Sutlej till near the Jumna where it is found as the principal spe- 
cies in the Kalesar forest though even here it does not reach large* 
dimensions. 

In Kangra the sal yields mainly firewood, few stems being large* 
and straight enough for timber. In Kalesar it yields some timber and' 
small poles which are in demand owing to the durability of the wood. 
Information on the sylviculture and uses of sal in other provinces- wiU' 
be found in Gamblers '' Manual of Indian Timbers.^’ Flowers : March, 
April. Fruit: June. The seed germinates immediately on ripening 
and hence it cannot be kept. 
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XV. MALVACE/E. 

Herbs, sL.m'bs, or rarely soft-wooded ^trees, witK tenacious 
inner bark, hairs commonly stellate and juice usually mucila^ 
ginous. Leaves alternate, commonly palminerved, rarely 
compound; stipules free, often caducous. Flowers regular, 
usually bisexual, often large and showy and frequently with 
an involucre of bracts below the calyx. Sepals usually 5, val- 
vate, more or less united. Petals 5; more or. less adnate to the 
base of the staminal-column, twisted or imbricate. Stamens 
indefinite (rarely definite), monadelphous, rarely 5-adelphous; 
anthers usually globose or reniform, 1-celled, dehiscing length- 
wise. Ovary syncarpous, of 2-5-manv carpels wh’orled round 
each carpel; styles free or connate. Fruit of dry dehiscent or 
a central axis ; ovules 1 or more attached to the inner angle of 
indehiscent cocci, or capsular and loculicidal. Seeds usually 
reniform. Distrib. A large family of warm and temperate 
regions. 

Herbs, shrubs or undershrubs; staminal tube entire or slightly 
divided at the apex. 

. Ripe carpels separating from the axis. 

Styles as many as carpels. 


Carpels 1-seeded. 




Bracteoles 0 

... 

... 1 . 

Sida. 

Bracteoles 3 

... 

... 2. 

Malvastrum. 

Carpels 2- or more-seeded 

... 3. 

Ahutilon, 

Styles twice ^ as many as 
Fruit capsular. 

carpels 

... 4. 

Utena, 

Stigmas spreading. 




Ovary 10-celled 

... 

... 5. 

Decasckistia, 

Ovary S^celled 

... 

... 6 . 

Hibiscus, 

Stigmas connate 

... 

... 7. 

Thespesia. 

Trees; staminal-tube dividing 

into 5 bundles 

of stamens. 

Leaves simple 

... 

... 8 . 

Kydia, 

Leaves digitate 

... 

... 9. 



1. SI DA, Linn. 

(A name given by Theophrastus to an aquatic plant.) 

Herbs or undershrubs with stellate hairs. Leaves simple, 
toothed, sometimes lohed'; stipules linear -2- *3 inch^ long. 
Peduncles axillary, solitary or clustered, disarticulating in 
fruit at a constriction below the calyx. Sepals connate for onei- 
half or ono-third their length. Corolla small, yellow or white; 
petals connate and adnate to the staminal-tube.^ Staminal- 
tube dividing at the toj) into numerous antheriferous fila- 
ments. Carpels 6-12; styles as many as cai3)els; stigmas ter- 
minal. Fruit globose, depressed, enclosed in the calyx; carpels 
separating from each other and from the central axis, tisually 

I) 
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2-aw4ied, deMscing irregularly or by a small cbink. Seed soli- 
tary, pendulous, smooth. Distjrtb. Species about 120; all 
the warmer parts of the globe; most numerous in America. 

The following species are all more or less woody accordiim to age 
and situation. They flower more or less all the year round. The posi- 
tion of the joint to the peduncles is not an absolutely reliable character 
in this genus. 

Carpels 5, (See also S. acuta). 

Peduncles jointed below the flower , 
carpels membranous, beaks half as 
long as the carpels ... ... 1. spinosa. 

Peduncles jointed in the middle; car- 
pels without long beaks ... 2. S. veronicoe folia. 

Carpels 6-10 (sometimes 5 in S. acuta.) 

Awns shorter than the calyx. 

Leaves narrow-lanceolate, glabrous 

or nearly so; peduncles jointed in 
the middle equalling the petioles 3. S. acuta. 

Leaves rhomboid-lanceolate or obo- 
vate, hoary beneath ; peduncles 
longer than the petioles, jointed 
near the base ... ... 4. /S». rhomhifolia. 

Leaves elliptic or obovate, downy on 

both sides; peduncles snorter than 
the petioles, not or indistinctly 
jointed ... ... 5. S. grewioides. 

Awns exceeding the calyx . 6. 8. cordifolia. 

1. SiDA SPINOSA, Linn, Sp. PI. (1T53) p. 683.— A sub-erect 
branched shrub, stem rough with minute grey stellate hairs, 
Bometimes with 1-3 small recurved spiny tubercles at the base 
of the petioles or on the stem below them. Leaves *5-2 inches 
long, very variable, ovate or obovate, cordate, cuneate or trun- 
cate at the hasie, rounded or ohtuse-tnahgular at the apex, cre- 
nate-serrate, glabrous above, grey-pubescent beneath, 3-neryed> 
petiole -5-1 inch long. Peduncles *5-7 inch long (sometimes 
less or almost 0), jointed near the top, solitary or clustered. 
Calyx hairy, lobes triangular. Corolla -5 inch across, white 
to yellow, usually pale-yellow. Ripe carpels 5, membranous, 
equalling the calyx ; awns 2, about half as long as the carpel, 
slightly divergent from a conic base, with spreading of erect 
hairs. 

The plains and hills ascending to 4,600 ieet. Common in Changa 
Manga. ’ There are two forms of this plant ; one has the leaves cuneate 
at the base (8. alba^ Linn.)^ the other has cordate based leaves C8. alni- 
folia, Linn.). The former is not always easy to distinguish from cer- 
tain forms of 8. rhomhifolia except by its thin-walled carpels and ped- 
uncles jointed very high up. The latter resembles 8. cordifolia but has 
only 5 carpels. The roots and leaves are used medicinally. 

2. SiDA vERONiCiEFOLiA, Lomh. Encvc. I (1783) d. 6.— • 
A perennial much-branched herb or undershruK branches um- 
ally prostrate or trailing, sometimes rooting, clothed with' tcai* 
tered radiating hairs. Leaves •5-2*5 inches long, broadly 
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ovate or suborbicularj cordate, acute or acuminate, tkin, mem- 
branous, sparsely bairy, green beneatk, crenate-serrate, 5-7- 
nerved; petiole shorter tkan tke blade. Peduncles 
inches long, slender, axillary, solitary or in pairs, jointed at or 
iust above the middle. Calyx 5-angled, hairy: lobes triangu- 
lar, acute or a:uminate. Corolla -3 inch across, pale-yellow, 
slightly exceeding the calyx. Ripe carpels 5, smooth, blunt 
or with a small 2-lipped beak. /S. humilis, IVilld. PL Brit. 
Ind., I, p. 322. 

Throughout the area ascending to 5,000 feet. Common as an un- 
dergrowth in dry forests in places too shady for grass, also on dry 
rocky banks. The leaves are used medicinally and the plant is used as 
a pot herb. 

3. SiDA ACTTTA, Burm, FI. Ind. (1768) p. 147. — small 
erect undershrub, brai\ches slender terete, smooth or slightly 
rough yt-ith minute stellate haii*s. Leaves 1-2-5 inches long, 
lanceolate, base rounded, apex acute or obtuse, serrate or cre- 
nate-serrate, glabrous, pale-green beneath, 3-5 nerved ; petiole 
0-25 inch long; stipules linear-subulate, veined, ciliate, longer- 
than the petioles. Peduncles 1-2, axillary, shorter or longer 
than the petioles, jointed near the middle. Calyx sub- 
globose, nearly glabrous; lobes triangular, acute. Corolla *4 
inch across, yellow, twice as long as the calyx. ^ Carpels 5-10, 
rugose, strongly reticulate, awns 2 about one-third the length 
of the carpel. S. carpinifolia, Linn. f. PL Brit. Ind., I. p,» 
323. 

The hotter parts. The stem yields a good fibre and various parts ‘ 
of the plant are used medicinally. 

» 

4. SxDA RHOMBiFOLiA, Linn Sp, PL (1753) p. 684. — 
small erect undershrub, branches rough with stellate hairs. 
Leaves up to 2 by *7 inch, variable in shape, glabrous or nearly 
so above, grey-pubescent beneath, entire towards, the base, 
coarsely toothed towards the tip, 3-5-nerved; petiole up tO' 
•26 inch long, pubescent, distinctly swollen in the upper third. 
Peduncles axillaxy or crowded towards the ends of the branches.. 
Calyx 5-angled, hairy; lobes triangular, acuminate. Corolla 
•3-5 inch across, yellow or white. Carpels 7-10, awns 2, short. 

Var. rhomboiuea (Sp. Roah .) — ^Leaves rhomboid-lanceo- 
late serrate. Peduncles more than half the length of the 
leaves, jointed at the base. 

Var. obovata (Sp, Wall .) — ^Leaves broadly ohovate, base* 
cuneate entire, apex coarsely crenate-serrate. Peduncles ^ 
mostly less than half the len^h of the leaves, jointed, about 
the middle. 

The plains and hills to 6,000 feet. Common. On compartment 
lines, roadsides, etc. ^ Var. obovata appears to be the commoner form 
and to ascend lugher in the bills. Yidds a good fibre. 
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6. SiDA GEEwioiDES, GuilL, PeTT, ^ A. Rich, FL Sene- 
gamb. I (1830) p. 71, — ^An erect grey-tomentose mderstrub, 
I.eaves -5-2 incfies long, elliptic-oblong or obovate, obtuse, 
crenate, downy on both sides, base S-nerred; petiole -1-5 inch 
long. Peduncles 1-2, axillary, 0-5 inch long, jointed close 
beneath the calyx. Calyx-tube angular, somewhat enlarged 
in fruit, sometimes exceeding -5 inch across. Corolla white 
or yellow, slightly exceeding the cal 3 rx. Carpels 7-8, hoary, 
strongly reticulate, awns 2, small, hardly one-third the length 
of the carpel. 

The plains in dry places. Hissar. Palbbi hills. 

6. SiDA COEDIFOLIA, lAnn. Sp. PL (1753) p, 684, — 
small erect shrub with long spreading hairs on the branches and 
petioles together with stellate pubescence. Leaves 1-2 inches 
long, ovate, or ovate-oblong, obtuse, cordate, crenate, downy 
on both sides, base 5-7 nerved; petiole -S-l-S indies long, swol- 
len at the top. Peduncles solitary or few together, the lower 
distant and longer than the petioles, the upper very short and 
crowded, jointed near the flower. Calyx 10-angled, dense- 
ly pubescent and with scattered long hairs; lobes ovate 
acute. Corolla yellow, slightly exceeding the calyx. Ripe 
carpels 7-10, strongly reticulate ; awns 2, hooked, longer than 
ihe calyx, covered with stiff reflexed hairs. 

The plains ascending to 3,600 feet. Fairly conunon and widely 
'distributed. Has more the babit of an Ahutilon than of the other 
species of Sida. Yields a good fibre. 

2. MALVASTRUM, A. Gray. 

(From Malva, the Mallow, and ad insiar, like.) 

Differs from Sida in the flowers being 8-bracteolate and 
&e ovules ascending. Disteib. Species 60; 2 cosmopolitan 
in the tropics, the rest American and South African. 

Malva'steijm TEicxrsPiDATUM, A. Gray, PI. Wright. (1862) 
p. 16. — An erect branching herb or undershrub 2-3 feet high. 
Hairs on the stem, petiole and main nerves on the lower surface 
of the^ leaf stellate, few-branched, the branches adpressed, 
ascending or descending; hairs on the blade often simple. 
Leaves up to 2*5 inches long, ovate or ovate-lanceolate, irregu-» 
larly toothed, 5-nerved at the base, nerves impressed above, 
pz’ominent beneath; petiole up to *7 inch long, not swollen near 
the blade, flattened or slightly channelled above, densely hairy ; 
stipules *2 inch long, linear, hairy. Peduncles 0-5 inch long, 
B::acteoIes‘ 3, linear, about half the length of the calyx. Calyx 
campanulate, cleft about half-way down; lobes 6, triangular, 
acute. Corolla *5 inch across, pale-yellow, exceeding the calyx. 
Si.sr.'* 'n-l-tubr- antheriferous to the summit with no sterile teeth' 
Styles as many as carpels; sti^as capitate. Carpels 8-12 
reniform, hispid on the top and with 3 projecting points. 

Tb© plains; X/ahor©, Amritsar, diang?) irranga. Ay introduced 
A.m6rican plant Abundant as an undergrowth in Changa Manga plan- 
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tation, -usually herbaceous but sometimes -sTith an erect -woody stem J 
inch thick and a total height of 5 feet. Flowers more or less through- 
out the year. 

3. ABUTILON, Toumef. 

(An old name for the mulberry said by many to be Greek but ap- 
parently first used by Avicenna, an Arabian physician (980 — 1037) ; t& 
leaves in many species resemble those of the mulberry.) 

Tomentose herbs or shrubs. Leaves ovate, cordate, tootK* 
ed, angeled or lobed, long petioled. Peduncles axillary, soli- 
tary, usually 1-flowered; bracteoles 0. Sepals, petals and 
stamens as in Sida. Carpels 5-25 ; styles long, as many as car- 
pels. Pipe carpels sepor^.ting from the short central axis, 
dehiscent, awned or not, 2-5-seeded. Seeds reniform. Dis- 
TniB. Species 170; nearly all warm regions. 

As in the Sida& the following species are more or less woody accord- 
ing to age and situation. They are in fiower or fruit throughout the* 
year. 

Carpels more than 10, usually 15-20. 

Carpels pointed. 

Pipe carpels *3-* 5 inch long ... 1. A. indicum. 

Pipe carpels •25-'3 inch long ... 2. A. hideniatum. 

Carpels bli^int ... ... ... 3. A. muticum. 

Carpels 8-10. 

Leaves green, membranous, glabrescent; 

carpels awned ... ... 4. A. ramosuTTL 

Leaves hoary; carpels not beaked or 
awned ^ ... ... ... 6. A. fruticosum, 

1. Abuxilon iia)icuM, Sweety Hort. Brit, I (1827) p. 64,. 
— -Erect, up to 10 feet high and 1 inch diameter, stem quite 
woody vrhen old and growing in dry places. Leaves up to 3*5 
by 3 inches, broadly ovate, cordate, acuminate, irregularly 
coarsely toothed, rarely subtrilobate, pale and minutely pube- 
scent on both surfaces, often with a few long hairs intermixed, 
base 7-9-nerved ; petiole 1*5-3 inches long, stipules *2 inch long, 
linear, deflexed. Peduncles longer than the petioles, jointed 
near the top. Calyx *3-5 inch long, lobes shallow, ovate, 
apiculate. Corolla 1 inch diameter, yellow. Staminal-tube 
hairy at the base. Carpels usually 15-20, sometimes more,, 
longer than the calyx, with short spreading awns, more or less • 
tomentose acoording to ripeness. Seeds dark-brown, minutely 
stellately hairy. 

Common in weedy places in the plains and in the Sub-Himalayau 
tracft. Yields a good fibre. 

2. Abutiloj?- bidentatum, Hochst, A. Rich. FI, 
Abyss. I (1847) p. 68. — -Erect, up to 8 feet high, stem green. 
Carpels *25-3 inch long. Otherwise as for A indicwm^ from 
which it is best distinguished by the stein being green usually 
to the^ base, the smaller carpels with more prominent and 
•proading tips. The carpels usually dehisce before breaking 

i>2 
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^way from tke central axis, wkereas in A. indicum tKe carpels 
usually break away before debiscing. V^rn. Pathdka (Cbanga 
Manga). 


Distribution as fsr A. indicum with which it is often associated. 
'In Ohanga Manga the fibre is used for making ropes. 

3. Abxjtilox muticum, Sweet, Hort. Brit. ed. 2 (1830) 
p. 65. — tomentose nndersbrub. Leaves up to 3-4 inches dia- 
meter, suborbicnlar, cordate, very sbortly acunainate or obtuse, 
irregularly tootbed, velvety pubescent or tomentose on botb 
sides, base 7-9-nerved; petioles 1-3 inches long; stipules *26 
inch long, linear. Peduncles -5-3 inches long, jointed near 
the top. Calyx *4 inch long, lobed half-way down, villous; 
lobes broad, shortly acuminate. Corolla 1-2 inches diameter, 
orange-yellow, petals often lobed. Staminal-tube villous at 
the base. Carpels about 26, densely villous, not beaked. Seeds 
3 in each carpel, clothed with minute shining hairs. 

The plains; Multan. On the Ridge at Delhi. Apparently not 
• common. > 


4. Abutilon xamosttm, GuilL , Perr. ^ A, Rich. FI. 
Senegamh. I (1830) p. 68. — ^Erect, shrubby, 4-6 feet high, 
stems pubescent. Leaves 2-5 inches diameter, cordate, subtrilo- 
bate or angular, crenulate, thin, membranous, clothed on both 
sides with minute scattered pubescence, base 9-nerved ; petioles 
2-4 inches long; stipules *2-5 inch long, subulate with long 
spreading hairs. Pednncles solitary or 2-3 together, usually 
branched above the middle and bearing 2-3 flowers, pedicels 
jointed close below the calyx. Calyx *2- *3 inch long, hairy, 
lobed to the middle; lobes ovate, shortly acuminate. Corolla 
•6^ inch diameter, yellow. Carpels 8-10, -3 inch long, hairy, 
with spreading beaks about -1 inch long. Seeds scurfy. 

The plains; Phillaur Plantation. The carpels dehisce but remain 
attached to the axis, the whole fmit breaking off at the ioint in the 
’peduncle. 

5. Abutilox exuticosttm, GuilL, Perr. ^ A. Rich, FI. 
^negamh. I (1830) p. 70 . — A much-branched rigid under- 
shrub, closely hoary. Leaves -5-4 inches long, ovate, deeply 
cordate, acute or obtuse, crenate, serrate or nearly enti're*, 
hoary on both sides, base - 7-nerved ; petiole up to 2-5 inches 
long; stipules -2 inch long, subulate. Peduncles *5-1 ‘5 inches 
long, slender, jointed close below the flower. Calyx -25 inch 
long, densely hoary, divided more than half-way down ; lobes 
ovate, acute or acuminate. Corolla -7 inch diameter, pale- 
yellow. Staminal-tube clothed at the base with shining haire. 
Carpels 1(^ grey-tomentose, 2 incli long, truncate or scarcely 
beaked. Seeds dotted with, minute white hooked hairs. 

The plains; fairly common. 


in molle, Sweet . branched shrub or nndersbrub up to 

7 ^^*^ 4 mches diameter.^ Twigs, petioles and peduncles 
clothed w th long whi6e spreading hairs mixed with viscid pubescence;-, 
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Leaves tip to 7 inclies long, orbicular or ovate, deeply cordate, Rome- 
times angular, acuminate, irregularly toothed; velvety on both si»les 
with viscid pubescence, pale beneath, base 7-9-nerved; petiole up to 4 
inches long; stipules *25 inch long, linear. Peduncles axillary, as 
long as or longer than the petioles, 1-3-, usually 2-flowered; pedicels 
jointed at, above or below the middle. Calyx -S-'S inch long, densely 
pubescent and with slender spreading hairs divided nearly to the base; 
lobes ovate, acute. Corolla about 1 inch across, orange-yellow Car- 
pels about 10, *6 inch long, beaked, clothed with long slender hairs. 
Seeds dotted with short conical curved hairs. 

A Peruvian plant cultivated in Lahore and often seen growing 
spontaneously cn caiial banks, in hedges, etc. 

4. UR ENA, Linn. 

(From uren. the Malabar name of one of the species. Djstutb 
Species 6 ; warm regions of both hemispheres.) 

Urena lobata, Linn, Sp, PI. (1753) p. 692. — ^Herbaceous 
or ■w'oody, erect, 2-6 feet bigb, stem and branches tomentose 
with spreading stellate hairs. Leaves variable, usually broader 
than long, up to 4-6 by 6 inches, rounded or ovate, cordate, 
3-10-lobed, lobes acute or acuminate, sometimes nearly obso- 
lete, softly hairy on both sides, paler beneath, base 6-7-nerved, 
nerves prominent beneath, the 3 central or midrib only wiih an 
oval glandular pore; petiole -5-6 inches long, hairy; stipules 
linear. Pedicels clustered, very short, hairy ; hracteoles 5, ad- 
nate to the calyx, united at the base into a cup, clothed with 
rigid hairs, oblong or lanceolate, equalling the calyx. Calyx 
deeply divided; lobes less than *26 inch long, lanceolate, cili- 
ate. Corolla -5-1 inch across, bright-pink with a darker centre; 
petals connate below and adnat© to the staminal-tube. Anthers 
nearly sessile on the staminal-tube. Carpels 5; ovules 1 in 
each carpel ; style 10-hranched ; stigmas papitate. Pipe carpels 
rounded on the back, densely stellately hairy, covered with 
blunt spines, each spine having 2 straight bristles pointing 
downwards at an angle from the apex. 

Throughout the area ascending to 5,000 feet. CommoA in shady 
weedy places. Yields a good fibre. Flowers in the rains and cold 
weather. 


5. DECASCHISTIA, Wight and Am. 

(Froin the Greek deha, ten, and schizein, to split; referring to the 
fruit. Distrib. Species 2 Indian, 3 Indo-Chinese.) 

Decaschistia crotonifolia, Wight and Am. Proif. 
(1834) p. 52. — A tomentose shrub. Leaves 4 by 2 inches, ovate 
•or slightly lohed, coarsely toothed, velvety on both sides with 
short dens© tomentum, whitish beneath, midrib with a glandu- 
lar pore at the base ; petiole 1*5 inches long. Peduncles longer 
than th© petiole. Bracteoles 10, nearly as long os' the calyx- 
Sepals 6, connate below, triangular, acuminate. Petals 6, con- 
nate below and adnate to the staminal-tube. Staminal-tube 
bearing , many filaments below the apex. Ovairy ID-celled ; 
ovules 1 in each cell; styles 10, connate below; stigmas capi- 
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tafe. Capsule loculicidally 10-valved, sliglitly Limpid. Seeds 
reniform, glabrous, asceudiug. 

Tile plains near Delhi. Has apparently not been collected since 
Royle’s time. 


6. HIBISCUS, Linn. 

(The classical name ot AUhoea oiiicmaliSi the Marsh Mallow.) 

Herbs, shrubs or trees. Leaves usually more or less pal- 
maitely lobed. Flowers axillary, solitary or in a terminal 
raceme. Bracteoles 4-12, rarely 0, free or connate. Sepals 

5, valvate, more or less united into a 5-tootlied calyx, sometimes 
spathaceous and circumsciss. * Petals 5, connate at the base . 
and adnate to the staminal-tub6. Staminal-tube truncate or 
5-toothed at the apex; filaments numerous. Ovary 5-celled, 
cells opposite the sep)als ; ovules 3 or more in each cell ; styles 

6, connate below; stigmas capitate or spathulate. Capsule 
loculicidally 5-valved, sometimes with a separate endocarp 
or with false dissepiments forming a spuriously 10-celled 
fruit. Seeds tomentose or woolly. Disteib. Species about 
160; mostly tropical. 

Leaves long and narrow, the lower often 
3-lobed ... ^ ..1, H. hirtus. 

Leaves broad-ovate, not Jobed ... 2. H. micranihus. 

1. Hibiscus hietus, Linn, Sp. PI, (1763) p. 694. — 
Shrubby. Leaves 3-5 by 1-2-5 inches, ovate, acuminate, ser- 
rate, the lower often shortly 3-lobed, more or less stellately 
hairy on both sides ; petioles -5-2 inches long ; stipules -5 inch 
long, subulate. Peduncles axillary, as long as or longer than 
the leaves, covered with spreading hairs, jointed below the 
flower^ Bracteoles 6-9, subulate, shorter than the calyx. 
Calyx hairy, divided nearly to the base; lobes linear-lanceo- 
late, -5 inch long. Corolla about 1 inch across, white or 
occasionally pink. Staminal-tube toothed at the top ; anthers 
in tufts. Capsule globose, a little shorter than the calyx. 
Seeds clothed with long white hairs. 

The plains. Apparently not common. I have seen no Punjab 
specimens. 

2. Hibiscus miceanthus, Linn. f. Suppl. (1781) p. 308. 
— Shrubby, erect, branches scabrid with stellate hairs. Leave® 
*7-1 inch long, ovate or oblong, acute or obtuse, serrate, some- 
times cordate, scabrid on both sides; petioles usually very 
short especially those of the upper leaves. Peduncles axillary, 
as long as or longer than the leaves, jointed near the top. 
Bracteoles 7-8, linear, shorter or longer than the calyx. Calyx 
about 1 inch long, deeply divided, hairy; lobes lanceolate. 
Corolla about *6 inch across, white fading to pink. Anthers in 
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inifts on tte staminal-tube. Capsule •25-'3 inch diameter, glo- 
bose. Seeds cottony. 

The plains; Attock; Delhi. Common on the Bidge. About 6 feet 
lii^h with erect rod-like branches. 

The following species are commonly cultivated in gardens : — 

Hibiscus eosa-sinensiSj Linn» — A large evergreen shrub. Leaves 
3-4 inches long, ovate or ovate-lanceolate, acuminate, coarsely toothed, 
glabrous or nearly so. Peduncles solitary, axillary, 3-5 inches long, 
jointed above the middle, Bracteoles 5-7, lanceolate, half as long as, 
or nearly egualiing the calyx. Calyx divided nearly half-way down. 
Corolla 4 inches diameter. Staminal-tube much exserted, 5-toothed 
at the apex Fruit not produced in India. 

The StLoe-fioioeTy probably a native of China. The liowers are nor- 
mally red, but there are many varieties varying from crinison to pale- 
salmon, either single or double. Propagated by cuttings. Flowers; 
April — Sep tember . 

Hibiscus schizopetalus, JBLooh, /. — Similar to the above in habit 
and foliage. Bracteoles minute. Calyx shortly toothed at the apex, 
splitting down one side. Corolla 2 inches across,’ pink, petals deeply 
laciniate. Fruit apparently not produced in India. 

A native of Tropical Africa. Propagated by cuttings. Flowers: 
April — September. 

Hibiscus mutabilis, Linn , — Arborescent but* usually grown as a 
shrub, deciduous- Leaves 4*5 inches across or more, cordate, 5-7-lobed 
or -angled, irregularly crenate-dentate, more or less softly pubescent or 
tomentiose. Peduncles axillary, 3-5 inches long, jointed near the flow- 
er. Jiiructeol^s 7-10, liuoar-ianceoXato, shorter man tlie calyx. Calyx 
velvety-pubescent. Corolla 3-4 inches across, white of pink in the 
morning, changing to red before night, often double. 

A native of China. Usually grown with double liowers. Propa- 
gated by cuttings which root readily or by seed. Flowers : September 
— October. 

Hibiscus syeiaous, Linn, — ^A deciduous shrub. Leaves *5-2 inches 
long, cuneate at the base, the lower ovate or rhomboid-ovate, the upper 
more or less 3-lobed, glabrous or nearly so. Peduncles axillary, short. 
Corolla 2 inches across, liiac-blue with a dark purple centre or white. 

Native country uncertain. Cultivated in the plains and in hill 
statioiic.* j n-cjre are uoubie ^a^lcLico oi botn biu« anu Avinbe forms. 
Easily propagated by cuttings. Flowers : June — August. 

7. THESPESIA, Soland. ex Corr. 

(From the Greek, thespesios, divine; T. populnea is frequently 
planted near temples in the tropics. Distrib. Species about 5; Tro- 
pical Asia, Africa and Polynesia.) 

Thbspesia machophylba, Blume, Bijdr. (1825) p. 73. — 
An erect shrub, 3-4 feet high. Leaves 3-6 inchea long, cordate,, 
more or less 3-lobed, lobes triangular, acuminate, finely retiou* 
lately veined, glabrescent above, stellate-tomentose’ and with 
black glandular dots beneath, midrib with a glandular pore* 
near the base; petiole 1-5-3 *5 inches long; stipules subulate, 
caducous. Peduncles axillary, 3-flowered; pedicels *36-& 
inch long. Bracteoles 5, sm^, sufeulate, deciduous. Oalyx 
cupular, truncate, persistent, with 5 small teeth on the margin* 
Corolla 3 inches diameter, yellow with a crimson centre* Sta- 
minahtube 6-toothed at the apex. Capsule 1 inch long, ovoid,; 
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pointed, 6-, rarely 4-valved, valves pilose. Seeds glabrescent. 
T. Lam/pas, D'alz. & Gibs. FI. Brit. Ind., I, p. 346. 

Siil)-Hinialayan tract from the Sutlej eastwards Kalesar, scarce. 
-Coimnoa in ravines and as an undergrowth in sal forests east of the 
Jumna. Mowers during the rains. 

8. KYDIA, Eoxb. 

(In honor of Colonel Robert Kyd, founder and first Director of the 
Calcutta Botanic Gardens. Disteib. Species 2; Indian.) 

Eydia GALYGINA, Roi^h, Hort. Beng. (1814) p. 51. — 
small deciduous tree, bark grey, exfoliating in long strips; 
young parts stellately tomentose Leaves 3-6 inches long, 
rounded, cordate, palmately 7-nerved, usually more or less 3-7- 
lobed, glabrous or nearly so above, boary-tomentose beneath, 
the 3 central nerves or midrib only with a slit- shaped glandular 
pore near the base on the lower surface; petiole 1-3 inches 
long; stipules -3- *4 inch long, spaGiulate or with an orbicular 
limb, fugacious. Flowers inch across, white, polygamous, 
in many-flowered axillary and terminal tomentose panicles; 
pedicels -4 inch long; bracteoles 4-6, •25-4 inch long, oblong- 
spathiilate, connate below, strongly nerved ; in fruit accre- 
scent, spreading, brown. Sepals 5, ovate, acute j* connate be- 
low the middle, incurved over the fruit. Petals obcordate, 
exceeding the cal3!^, clawed, with a tuft of hairs on each side 
of the base of the claw. Staminal-tube hairy at the base and 
adnate to the corolla, divided about the middle into 5 spread- 
ing branches each bearing 3 subsessile anthers: reduced or 
wanting^ in the female flower. Ovary 2-3-celled ; styles 2-3- 
cleft; stigmas 2-3, peltate, imperfect in the male flower ; ovules 
2 in each cell, ascending, ^ Capsule subglobose, loculicidally 
3-valved, woody, covered with mealy tomentum, the size of a 
very small pea. Seeds usually 3, reniform, furrowed, brown- 
black. Vern. PuUan (Haz, & Bp.) 

^ Along the base of the Himalaya from the Indus eastwards. Local 
in Hazara and Eawalnindi; common in Kangra. Bast fibres used for 
coarse rope. Wood white, soft, little used. Mowers : July — October. 
Cultivated in Lahore and flowers in November. 

9. BOMBAX, Linn. 

^ (From the Greek bombucc, silk-worm. Disteib Species 10; chiefly 
in tropical America.) ^ 

Boioax malabarigijm, DC. Prodr. I (1824) p. 479.— .A 
tall deciduous tree. Tfrunk usually undivided, Wk grey, 
covered with sharp conical prickles which disappear with in- 
creasing age, base of the stem buttressed, branches in whorls. 
Leaves digitate, large, spreading, glabrous; leaflets 5-7, 4-8 
inches long, lanceolate, acuminate, ailcute at the, base, more or 
less coriaceous, glabrous, entire; cornmon petiole longer than 
the leaflets ; petiolules 1 inch long, stipules small or sometimes 
nearly 1 inch long,^ thick, triangular, caducous. Flowe.s ^arge 
"Siumerous, appearing before the new leaves, crimson (or oc- 
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casionally yellovrish. or white) on short thick pedicels clns- 
tered towards the ends of the branches. Calyx thick, fleshy, 
CTipshaped, smooth outside, bright silky-hairy within, margin 
slightly lobed, coming away from the receptacle with the 
stamens and corolla. Corolla tomentose without, sparingly pu- 
bescent within ; petals oblong, 3-6 inches long, recurved, fleshy, 
with close parallel veins. Stamens inserted at the base of th« 
calyx, adnate to the petals, arranged in 6 bundles opposite to 
the petals and an inner bundle of 15- of which the 5 inner- 
most are^ longest; filaments flattened, pink, slightly pubescent, 
connate only at the base, about half as long as the petals ; an- 
thers long, brown, ultimately twisted. Ovary conical, glab- 
rous 5-celled, cells many-ovuled ; style longer than the stamens, 
clavate ; stigmas 5, linear -25 inch long'. Capsule 4-5 inches 
long, ohlong-ovoid, loculicidally 5-valved ; yalvjes woody, dowaj; 
without, lined with white silky hairs within. Seeds obovoid, 
smooth, *25 inch long, packed in white cotton. Silk-cotton 
tree. Vern. Simbal, Simal, 

Outer Himalaya ascending to 3,000 feet in Hazara and to 4,000 
feet in the Simla District. A tree of rapid growth reaching large di- 
mensions in deep moist soil. On the dry rocky Mils in Hazara and 
Rawalpindi the Simal through reproducing fairly well from seed remains 
a small ungainly tree but under cultivation and in some of the dense 
scrub jungles of the Kangra District it reaches a considerable size. 
Being strongly light-demanding it* expands its crown well above the 
surrounding vegetation. Wood light, soft. Large trees can usually 
be sold readily for planks and straight poles are much in demand for 
water pipes. The leaves are not eaten by goats but are lopped for kine 
and buffaloes. The flower-buds are eaten and the cotton is used for 
•stuffing pillows and quilts. Leafless during the cold season except 
when irrigated when it is only leafless during February and March dur- 
ing which months the flowers appear. 

Malvaviscus arbouexts. Cm, — shrub. Leaves up to 3 bv 3'5 
inches, more or less 3-lobed. Flowers scarlet, axillary *7-1 inch long. 
Calyx surrounded by an involucre of 7-9 linear bracteoles. Staminal- 
column slender, much exserted. Carpels fleshy outside, connate into a 
berry, ultimately dehiscent. 

Indigenous to the West Indies and Mexico. Cultivated in Lahore. 

Lagttnaria Patbrsomit, €r. Don . — ^A tree, large in its native coun- 
try, small in the Punjab. Leaves 2-4 inches long; elliptic-oblong, 
thickish, densely white-tomentose beneath when young. Flowers large, 
•deep pink, axillary On short thick pedicels. 

Indigenous to Queensland. Cultivated in Lahore and Amritsar. 
Tlowers: May. 


XVK STERGULIACE/E. 

Herbs, shrubs or trees, as a rule with soft wood and often 
with strong hast fibres, juice frequently mucilaginous, herba- 
ceous portions usually with' stellate hairs. Leaves alternate, 
.eimple, often palmately lohed, stipules usually caducous. In- 
iflorescence axillary or ^ terminal, usually cymose. Flowers 
usually bisexual, sometimes 2?ygomorphic. Sepals 6, valvate, 
■more or less connate. P'etals 6, contorted or wanting. J^la- 



44 


XYI. STEECULIACEiE. 


mens in two series, those opposite the sepals reduced to sta- 
minodes or wanting, those opposite the petals often indefi* 
nitely branched, more or less monadelphons; anthers 2-celled, 
Ovary sessile, or together with the stamens, raised on an an- 
drogynophore ; carpels usually 5, opposite the petals; ovules 
2~many in each cell ; styles as many as cells, free or connate, 
Eruit various, usually dry. Distsib, A large tropical family. 


Petals wanting; fruit of distinct carpels... 
Petals present. 

1. 

Sterculia. . 

Flowers zj^gomorphic ; carpels spirally 
twisted 

2. 

Helicterep. 

Flowers regular. 



Trees ; bracteoles caducous ; seeds wing-' 

ed ... 

3. 

Pteiospermurn, 

Shruhs; bracteoles persistent; seeds 
not winged 

4. 

Melhania. 

1, STERCULIA, Linn. 




(From Sterculius, a god, derived from stercus, dung. The Ro- 
mans in the height of paganism deified the objects of their greatest 
dislike and most immoral actions. Thus they have the gods Sterculius, 
Crepitus and the goddesses Caca and Pertunda, <fec.” The flowers and 
leaves of some species of Sterculia are very foetid. Distrib. Species 
70, most numerous in Tropical Asia.) 

Steecttlia villosa, Eo / ch , Hort . Bing . (1814) p. BO.^ — A 
deciduous tree, bark light-grey, smooth, young shoots petioles 
and inflorescence tawny-tomentose. Leaves 10-18 inches long 
and broad, crowded at the ends of the branches, cordate, deep- 
ly palmately 5-7-lobed, lobes oblong or ovate-oblong, abrupt- 
ly acuminate, entire, toothed or cleft, glabrescent or thinly 
stellately hairy above, velvety pubescent with spreading hairs 
intermixed beneath ; petiole 12-24 inches long, hollow, downy, 
swollen near the top; stipules lanceolate, cadncous. 'Flowers 
•7 inch across, yellow, polygamous,” mostly male, in panicles 
6-12 inches long, appearing at the ends of the shoots when the 
tree is leafless. Calyx campanulate, pinkish within, downy 
without, cleft to the middle, lobes oblong-lanceolate, acute. 
Petals 0. Staminal-’column a membranous ring bearing on 
its edge 10 anthers. Ovary globose, stellately hairy, on a stout 
eylindric gynophore -1 inch long; style stout, hairy, deflexed; 
staminodes on a ring beneath the ovary. Fruit of about 5, 
distinct follicles, each follicle sessile, spreading, red when ripe, 
coriaceous, clothed especially outside with stiff stellate hairs, 
!• 5-2*5 inches long. Seeds several in each follicle, smooth, 
black. Brandis, Ind. Trees, fig. 37. 

Sub-Himalayan tract from the Indus eastwards. Salt Range, 
Usually quite a small tree though not uncommon on dry rocky ground. 
Wood soft and valueless, but the bark yields a strong coarse fibre used 
for ropes. In very dry places the tree is leafless from November to 
June. Cultivated in Lahore. Flowers March — ^April. ' 
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Many species of this genus are seen in cnltivation : — 

(i) Follicles thin, membranous. 

Stbrctjlia oolorata, Boxh . — ^Leaves 4-8 inches long, broader than 
long, 3-5-lobed, lobes long-acuminate, quite glabrous except when young. 
Flowers about 1 inch long, orange-red, appearing before the leaves. 
Oalyx funnel-shaped. Follicles 3 inches long, membranous, veined, 
opening before maturity and b'earing usually one seed on each margin, 
Brandis, Ind. Trees; fig. 40. 

Native of South India, Flowers : April. 

StbrcuIiIA pallens, Wall , — ^Leaves 8-12 inches diameter, rather 
obscurely 3-5-lobed, scab rid above, clothed beneath with pale-yellowish 
tomentum. Flowers ‘S-*? inch long, pale-yellow, appearing before the 
leaves. Follicles as in 8. colorata. 

Indigenous east of the Jumna. Flowers : May. 

Steroitlia PiiATANiEOLiA, Linn, f . — ^Leaves 4-10 inches long, 3-5- 
lobed, lobes ovate, acuminate, glabrescent above, clothed beneath with 
minute grey stellate pubescence. Flowers *5 inch long, greenish, ap- 
pearing after the leaves in large terminal panicles. Calyx cleft nearly 
to the base, lobes linear-oblong. Follicles as in 8. colorata. 

Native of China and Japan. Does very well in the Punjab and 
stands frost. Bark smooth, greenish. Flowers: May. 

(il) Follicles woody. 

Stbrotj£ia alata, Boxh , — Leav^ 4-10 by 3-7 inches, ovate, cordate, 
•glabrous, not lobed. Flowers inch across, brownish. Calyx cleft 
nearly to the base, tomentose without. Follicles about 5 inches dia- 
meter, subglobose, woody. 

Indigenous to Madras, Burma and the Andamans. Cultivated in 
Lahore, Kalka and Delhi. Flowers : May. 

SxERcrui/iA DrvERsiEOLiA, G. Don , — ^Evergreen, stem greenish, much 
swollen towards the base. Leaves very variable, entire, ovate or ovate- 
lanceolate or more or less deeply 3-S-lobed, quite glabrous. Flowers 
*6-*7 inch across, whitish. Calyx very broadly campanulate, slightly 
tomentose when young. Follicles 1*5-3 inches long, ovoid, woody, on 
stalks 1-2 inches long. 

Indigenous to Australia. Often grown in gardens in the Punjab 
and known as the Bottle tree as is the following species. The true 
Bottle tree of Australia is 8, rupestris, Benth. Commonly grown and^ 
does well in Rawalpindi. Flowers: March — ^May. 

Stergtjlia Teichosiphon, Benth, — ^Deciduous, stem disproportion- 
ately thickened, more or less like a bottle. Leaves 4-8 inches long, 
more or less deeply 5-7-lobed, glabrous. Flowers white, *7 inch long. 
Cal 3 rx narrowly tubular-camp anulate. Follicles 2-3 inches long, ob- 
long-triangular, shortly stipitate, woody. 

Indigenous to North Australia and Queensland. Has long been 
grown in Saharanpur and recently in Lahore; Kapnrthala. Flowers: 
April. 

2. HELICTERES, Linn. 

(From helicter, a twisted bracelet; in allusion to the twisted fruit. 
Disteib. Species 40; tropics of both hemispheres, chiefly American.) 

Hbmctebes IsojtA, Linn. 'Sp. PI. (1763) p. 963. — A sliral>, 
yomig parts stellately-liairy. Leaves 3-6 oy 2-4 inelies, dis- 
tiStous, oWong, obovate or orbicular, slorUy acuminate, often 
3-lobed, obliquely cordate or rounded at tbe base, irregularly 
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tootliedj TOTigk above, stellately pubescent beneatk, basal nerves 
4-7 ; petiole ‘2-4 incb long, stipules subulate, deciduous, *2 
inch. long. Flowers solitary or in few-flowered minutely brao 
teolate clusters, 1-1*5 inches long, bilabiate. Calyx *6-8 inch- 
long, 2-lipped, narrowly campanulate, curved, laterally com- 
ressed, gibbous, stellately hairy without ; teeth triangular un- 
equal. Corolla red, turning to lead-colored petals 6, very un- 
equal, closely reflexed on the calyx, the two lower shorter and 
broader than the 3 upper, separate but with the claws closely 
hooked together ; claws winged. Staminal column fused with' 
the gynophore, much exserted, suddenly deflexed; anthers 10' 
111 a ring round the ovary and alternating in pairs with 5 minuto- 
scale-like staminodes within the stammal tube. Ovary conical 
rn.a curved gynophore 1*5 inches long; styl^«<jinited, equal- 
ling the ovary, deflexed. Fruit cylindric, 2 inches long, com- 
posed of 5 spirally twisted, stellately tomentose follicles on a 
long gynophore. Seeds numerous. Vern. marOT'^phal (Ka,). 

Sub-Eiimjlayau tracts from the JhelTim eastwards; common. On 
tie at Delhi but scarce. The hazel-'ike folio/^o is renewed iu 

Aprii <Mcl the flowers appear in the hot and rainy seasons. The bark 
i\ '"trf.ng fibre and the fruits are used in Native medicine but 
are of dountlxU value. 

3. PTEROSPERMUM, Schreh. 

(From pteron, a wing, and sperma, a seed; referring to the seeds, 
being winged, Distrib, Species about 18; Tropical Asia.) 

Pterosbekmum acerifolium, Willd. Sp, PI. Ill (1800) p. 
729. — large evergreen tree with smooth grey bark. Braach* 
lets and inflorescence clothed with ferruginous tomenhiui. 
Leaves 6-12 by 5-10 inches, qbovate to orbicular, often peltate, 
sinuately lobed, entire or remotely toothed, coriaceous, glabrous 
and dark-green above, grey-tomentose> beneath, palmately 8-10- 
nerved, lateral nerves 4-6 pairs; petiole 3-6 inches long; sti-' 
pules multifid, caducous. Flowers 1-3 together, axillary, fra- 
grant, white, 5-6 inches across, on short thick peduncles ; bracts 
multifid. Calyx deeply 5-cleft, segments liheer, up to 5 inches 
long, deciduous. Petals linear or obliquely cuneate, revolute, 
f lightly shorter than the sepals, deciduous with the calyx. Sta- 
mind-column tubular, 1 inch long, adnate to the gynophore, 
bearing 15 stamens alternating in threes with 6- stamihodes ; 
anther-cells linear, parallel, *5 inch long. Ovary inserted- 
within the top of the staminal-column, oblong, 5-angled, 6- 
celled; ovules 12-20 in each cell. Capsule 4-6 inches long, 
oblong, woody, 6-angled, brown-tomentose without. Seeds 
obliquely oval, compressed, with large thin brown membran- 
ous win^. 

Very commonly planted in gardens in the plains and occasionally 
plairted by villagers in the Kangra District. I have a note by Mr. E. 

M. Coventry '' West to the Beas, rare ’’ hut I have not seen it wild 
anywhere in the Punjab, In the Debra Dun this is mainly a tree of 
swampy places but under cultivation it thrives with a moderate amount 
of moisture. Flowers : April — ^June. Seeds ripen in the cold weather. 
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Pterospbemum LANOEiEPOLiuH, Boxb . — A small tree. Leaves lan- 
ceolate, tomentose beneath. Grown in gardens in the plains but not 
often. Lahore, Hoshiarpur. Indigenous to Assam. 

4. MELHANIA, Forsk. 

(From Mt. Melhan in Arabia Felix, where the first species of the 
genus was discovered.) 

Herbs, underslirnbs or shrubs. Leaves simple, ovate or 
cordate, toothed. Peduncles axillary, l-few-flowered. Flowers^ 
usually yellow, bracteate, bracts often longer than the calyx. 
Sepals 5, connate below. Petals 5, marcescent. Stamens 6, 
alternating with 5 staminodes, filaments shortly connate; 
anther-cells parallel. Ovary sessile, 5-oelled; cells 1-many- 
ovuled; styles 5, connate below, atigmatose on their inner 
faces. Capsule loculicidally) dehiscent. Disteib. Species 
about 16 ; Africa, the warmer parts of Asia and Tropical Aus- 
tralia. 

Plants of this genus appear to be very variable and specimens from 
the Punjab have been referred to three species, those with the larger 
more membranous leaves being referred to M. abutiloides, Arn. I have 
Been no specimens from Punjab which are quite like the fig. in Wight 
Icon., t. 23. Of the remainder, specimens with larger and broader 
bracteoles have been referred to M, fuiteyporensiS) Munro and those 
with narrower bracteoles to M, tomentosa, Stocks. The bracteoles vary 
considerably and a classification based on them alone seems quite un- 
reliable. I consider all the Punjab specimens forms of one species. 

Melhania EiJTTEYPOEEisrsis, MuTiTO, ex Mast, in Hook, 
iFZ. Brit. Ind, I (1874) p. 373. — A cano-pubescent undershrub 
2-3 feet high. Leaves 2-3 inches long, oblong, oblong-lanceo- 
lat© or sometimes ovate, slightly cordate or rounded at the base, 
usually rather thick, softly tomentose on both surfaces espe- 
cially the lower ; petiole 1 inch long or less ; stipules setac^us, 
about as long as the petioles. Peduncles axillary and terminal, 
2-4-flowered. Bracteoles very variable, cordate-ovate to lan- 
ceolate, the edges recurved or not, equalling or shorter than 
the calyx. Sepals lanceolate, acuminate, villous outside. Pe- 
tals exceeding the sepals, *5 inch long or more, yellow. Cap- 
sule -5 inch long, ovoid, villous. M. tomentosa^ Stocks. 

Dry hills of the Punjab; common. Not found in the moist Sub- 
Himalayan tract or on flat ground in the plains. Common Trans-Indua 
and in Rajputana in the undergrowth of very dry open forest. Flowers 
towards the end of the rains. 

Abroma atjotsta, Linn, f, — A large shrub or small tree with puiple 
flowers 2 inches across and large prominently 5-angled capsule. 
T)eviVs cotton. 

Native or cultivated in the hotter parts of India. Occasionally 
gi’own in gardens. Delhi. In Lahore it suffers a good deal from frost.^ 
Yields a good fibre. Flowers : August — September. 

Guazuma tomentosa, Kunth, — A tree. Leaves 3-4*5 by 2 inches, 
oblong-ovate, obliquely cordate, acuminate, serrate, scabrid above, 
pubescent beneath, base 5-7-nerved. Flowers small, in axillary cymes. 




eoncave at the base, prolonged into 2 narrow l^late processes. Sta- 
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mens 10, connate into a column which Is tubular below and consists 
above of 5 fertile S-antheriferous filaments opposite the petals, alter- 
nating with 5 lanceolate staminodes; anthers 2-lobed; lobes divergent. 
Ovary 5-eelled; styles more or less connate. Capsule -5-1 inch long, 
globose or oblong, woody, covered with blunt tubercles, black’ when 
ripe. 

Indigenous to Tropical America. Occasionally cultivated in gar- 
dens in the plains. Flowers : May and again in September — October. 

Heritiera macrophyxla, Wall .— a large tree. Leaves 7-14 inches 
long, elliptic-oblong, acuminate, bright silvery beneath. Flowers uni- 
sexual, small, ^ink, in axillary panicles half the length of the leaves. 
Petals 0. Fruit woody, globose with an abrupt flat beak. Looking- 
gla^fi free 

Indigenous to Assam. Cultivated in Lahore and does very well. 
It is frost hardy and deserves to be more widely grown. Flowers : May 
— June. 

Dombeya, Cay. — Shrubs. Leaves cordate, palminerved. Flowers 
in pedunculate axillary cymes or umbels ; bracts 3, unilateral, caducous. 
Calyx ’fl-partite ; lobes lanceolate, reflexed in flower. Petals 5, oblique, 
cuneate-obovate, marcescent. Staminal-column tubular at the base, 
dividing into 5 ligulate staminodes, with usually 3 fertile stamens in- 
terposed. Ovary 2-5-celled; ovules 2-3 in each cell; styles free or con- 
nate. Capsule loculicidal. Distrib. Species 20-25; Africa and the 
Mascarenes. 

Several species have been introduced; the two following are the 
.most frequent in gardens. 

Dombeya AOUTANaTTLA, Cav . — Leaves 3-4 inches diameter, clothed 
on both sides with short stellate hairs or nearly glabptte, shallowly 
^-5-lohed; petiole 2-3 inches long. Flowers white or pink, in many- 
flowered cymes; peduncles as long as the petioles, villous; pedicels 
about -5 inch long, villous. Sepals '3 inch long. Petals *4 inch long. 
Filaments united at the base only. Ovary densely tomentose; styles 
free at the tips. 

Indigenous to the Mascarenes. Cultivated in gardens in the 
plains. Flowersi' freely in November. 

Dombeya Mastersii, ’Eoo'k. f . — Leaves 3-4 inches diameter, slight- 
ly pubescent above, softly hairy beneath, sometimes obscurely 3-lobed; 
petiole 2 inches long. Flowers white, in many-flowered axillary um- 
bels; peduncles and pedicels villous with long spreading hairs, the 
former as long as the petioles, the latter slender, -8-1 -5 inches long. 
Sepals *4 inch long. Petals '7 inch long. Filaments united for half 
their length so as almost to obscure the ovary. Ovary densely villous; 
styles free at the tips. 

Indigenous to Tropical Africa. Cultivated in gardens in the 
plains. Flowers: February — ^Mareh. 

XVII. TILIACE/E. 

Trees, ^ slirubs or herbs, often with strong bast fibres and 
i^iSTially with mucilaginous I’liice. Leaves usually alternate, 
entire, toothed or rarely lobed; stipules usually caducous. 
Flowers regular, usually bisexual, axillary or terminal, usual- 
ly in cymes.^ Sepals 3-5, free or connate, usually valvate. 
Petals sometimes wanting, usually large and colored, often • 
with a glandular spot at the hase. Stamens inserted on the 
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'torus near the petals or raised on an androgynopkore, nsualljr 
indefinite, free, connate into a ring or S-lO-adelpkons, all 
antkeriferons or some reduced to staminodes ; antkers 2-celled ; 
cells parallel, dekiscing longitudinally or by an apical pore, 
rarely^ divergent and confluent at tke top. Ovary 2-many- 
eelled ; ovules 1-many in eack cell ; style simple witk a capitate 
stigma or divided into as many branckes as tkere are cells to 
tke ovary. Fruit various. Disteib. A family o^tke tropics- 
of botk kemispkeres, rarer in temperate regions. 

Trees or shrubs; fruit iudehiscent ... 1. Grewia, 

Herbs or undersbrubs. 

Fruit iudehiscent, eehinate ... 2. Triumfetta, 

Fruit capsular ... ... 3. Cor chorus. 

1. GREWIA, Linn. 

(In honor of N. Grew, an English physician, who died in 1711 ; he- 
was the first English writer on vegetable anatomy.) 

Deciduous skrubs or trees, occasionally scrambling, twigs, 
leaves and sepals usually clotked witk stellate kairs. Leaver 
alternate, distickous, more or le^ss distinctly tootked, rarely^ 
lobed, base 3-7-nerved. Flowers usually yellow or orange, in 
pedunculate cymes, peduncles solitary or fascicled, axillary 
or leaf-opposed. Sepals 5, valvate, often polored on tke inside, 
deciduous. Petals 5, skorter tkan tke sepals usually witk n 
tkickened base (claw) bearing on tke inside a glandular area 
surrounded by a villous rim. Stamens usually indefinite, in- 
serted on an androgynopkort?. Ovany 2- or 4-celled; o\^es 
usually 8 ; style one, subulate ; stigma broad, more or less dis* 
tinctly lobed or laciniate. Fruit a drupe, often lobed, contain- 
ing 1-4 pyrenes wkick are 1-2-many-seeded, endocarp usually 
bony, mesocaip fibrous. Disteib. Species about 100; tropi- 
cal and sub-tropical regions of tke old world. 

The glandular basal portions of the petals are erect and surround 
the base of the androgynophore, which is glabrous at the base for a 
lengjbh equal to the length of the claws of the petals, above this it is 
tomentose or hairy. If the petals have no claws > as happens sometimes- 
in G. elastica there is no glabrous base to the androgynophore. 

Small or medium-sized trees. 

Leaves 3-nerved. 

Leaves ovate, rather thick, pubescent 1, G. opposififolm. 

Leaves elliptic; narrow, thia, nearly 
glabrous ... ... ... 2. G. Ic&vigaia^ 

. Leaves 5-7-nerved. 

Leaves usually rounded or slightly cor- 
date at the base, finely serrulate; 
petioles *2-‘5 inch long ... ... 3. G. elastica. 

Leaves usually distinctly cordate, dis- 
tinctly serrate; petioles •4--8 inch 
long ... 4. G. Hainesiana. 
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Shrubs or uader-shrubs. 

Leaves 2- or more-times as long as broad. 
Leaves rounded or shortly pointed, 
dark-green above, pale grey-tomen- 
tose beneath ... ... d. 

Leaves narrowed gradually to the 
apex, green on both surfaces ... 6. 

Leaves nearly as broad as long. 

Mature leaves glabrous or nearly so ; 

petioles very slender ^ ... 7. 

Mature leaves more or less hairy; peti- 
oles not slender. 

Leaves 4-6 inches long; hard and 
rough above; petiole glandular 8. 

Leaves 1-4 inches long; petiole iiot 
glandular. 

Petioles *3-* 7 inch long; ped- 
uncles very short ... 9. 

Petioles *l--4 inch long; ped- 
uncles *5-1*2 inches long ... 10. 


<r. salvifolia, 

G. hirsuta, 

G. populifolia 

G, sclerophyUa, 

G. villosa. 

G. sapida. 


1. Geewia opposit-ifolia, Boaih. 'FJJ. Ind,. II (1832) 
p. 583. — small or medium-sized tree. Leaves 2-4 by l*2-2*5 
inches, ovate, acuminate, closely serrate, the teeth small, 
blunt, scahrid above, pubescent beneath, base rounded, 
not or slightly oblique, 3-nerved, petiole -1--3 inch long, 
stout, tomentose; stipules *2 inch long, linear-subulate, cadu- 
cous. Flowers 1-8 together; peduncles solitary, leaf-opposed 
or exceptionally a few axillary, tomentose, 'S-T inch long; 
pedicels -3- *7 inch long, pubescent; buds ovoid-oblong, dense- 
ly stellate-pubescent. Sepals -4-6 inch long, linear-oblong, 
3-ribbed, red inside. Petals? shorter than the sepals^ linear, 
claw distinct, white or pale yellow. Fruit 1-4-lobed, each lobe 
about -3 inch diameter, black when ripe. Collett, FL Siml., 
Sg. 20. Vern. dhartnan, hiul. 

Sub-Himalayan tract and hot valleys of ^he Himalaya ascending 
to 6,000 feet on the outer slopes. Salt lEange., Trans-Indus. Moist 
districts near the hills. Gurdaspur, HosMart>ur. Often cultivated by 
villagers and lopped for fodder. The bast fibre is used for ropes. The 
tree^ reaches 20^0 feet in height and 6 feet in girth, the bark is pale 
ash-eolored, smooth. The wood is tough and is exceUent for axe- 
handles, oars, banghy-poles, etc. It has an unpleasant smell when 
Iresh and also when burnt. Like all Grewias this species varies some- 
what the leaves on sterile shoots being sometimes 6 by 3*5 inches and 
the petiole *5 inch long, but it is easily recognised by the peduncle be- 
ing opposite to the leaf (which suggested the specific name; the leaves 
are not opposite but alternate). The larger leaves and stout petioles 
4istiiiguis{i it from G, populifolia which also has the peduncle opposite 
the petiole \ut is a shrub. Flowers : April — ^August. 


2. Gteewia l^vigata, Vahl, Symb. I (1790) p. 84.— A 
email tree, bark dark-brown, tMn. Leaves 3-7 by 1-2-2-5 
inches, elliptic-oblong or -lanceolate, long-acuminate, serrate, 
babe narrowed, 3-neryed, thin, nearly glabrous above, slighlly 
stellate beneath; petiole •2-*3 inch long; stipules -2 inch long, 
linear-lanceolate. Flowers white, 2-6 on each peduncle; pe- 
duncles axillary, solitary or 2-3 together, slender, -7-1 inch 
Icmg; pedicels *5-7 inch long, buds ellipsoid, ribbed, tomen-^ 
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iGse. Sepals -5-6 incli long, oblong 3-iierved. Petals less 
tlian one-third the length of the sepals, blade very small, elaw 
distinct. Fruit 1-4-lobed, lobes *25 inch across, connate in 
pairs when four are developed, black when ripe. Brandis, 
Ind. Trees, fig. 47 Vern, DTiamani (Eangra). 

Sub-Himalayan tract from the Ravi eastwards. Common in moist 
shady ravines. This tree is nearly if not quite evergreen, the leaves 
being renewed in April. The leaves are lopped for fodder. Towards 
the base' of the leaves the teeth are converted into small cup-shaped 
glands which appear to he characteristic. Easily recognised by its 
long-acuminate narrow leaves. Flowers: July — October. 

3. Ghewia elastica, Royle, Illusir, Bot. Hirnal. (1839) 
p. 104, tah. 22. — A small tree, young shoots tomentose. Leave® 
variable, 2-7 inches long or longer on vigorous shoots, ovate, 
elliptic or somewhat oblong, gradually or abruptly a'cuminate, 
serrulate, base rounded or slightly cordate, usually very ob- 
lique, 5-7-nerTed, slightly rough and stellate on the veins 
above, densely softly grey-pubescent beneath or only slightly 
pubescent on the nerves and green beneath; j^etiole •2-'5 inch 
long, stout, tomento-se; stipules *3-4 inch long, linear. 
Flowers yellow; peduncles 1-5-together, axillary, usually 2-4-1 
flowered, villous, -S-l^S inches long; pedicels inch long, 
villous ; buds globose or shortly oblongs very villous. Sepals 
-25-4 inch long, elliptic or oblong. Petals nearly half as 
long as the sepals, linear-oblong, claw distinct or 0. Fruit 
‘25 inch diameter, globose or indistinctly lobect. leptope^ 
tala, Brandis, Ind. Trees, fig. 49. Vem. dhom/in. 

Sub-Himalayan tract and vallesns in the JhlimaJaya ascending to 
3,500 feet from the Indus eastwards. Salt Range. A very varmble 
plant of which two forms are distinct at times but pass into one an- 
other : — 

Var. ELASTICA proper. — Leaves very tomentose remaining white 
beneath. 

Va/i\ VESTiTA (Sp. Wall .) — Leaves more glabrous, when mature 
green beneath. 

leptopetala, Brandis is a form without claws to^ the petals. 
The wood is grey, hard and close-grained, tough and elastic. It is ex- 
cellent for shoulder-poles, spear-handles, &c. The bark yields a strong 
fibre and the leaves are lopped for fodder. Flowers: April — ^June. 

4. Grewia Haii^esiana, Hole, in Indian Forest&r XLIII 
1^(1917) p. 316. — A small or medium-sized tree, bark grey or 
or greenish. Leaves 3-8 inches long, broadly ovate or snb- 
orbicular, acute or shortly acuminate, bluntly weirafce, base 
cordate or sometimes truncate, 5-7-nerved, glabrous except on 
the nerves above when mature, brown-pubescent or tomentose 
beneath; petiole *4-8 inch long, stout, tomentose; stipules *3-4 
inch long, linear. Flowers yellow ; peduncles *3-8 inch long, 

1- 6 together in the leaf-axils, rather stout, tomentose, mostly 

2- 4-fiowered; pedicels -1—4 incli long; feuds, ofeovoid or oblong, 
ribbed, tomentose. Sepah *3 inch long, oblong. Petals more 
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tlian Hlf tke length of the sepals, claw distinct. Fruit -3' 
inch long, 1-2-lolbed, hairy. FI. Brit. Ind. under G. asiaticaf 
Linn. Yern. DTiaman. 

Sub-HimaJayari tract from the Indus eastwards ascending to 3,000' 
feet. Not common. Probably also cultivated. This plant is perhaps' 
the wild form of G. asiatica, Linn. (q. v.). It is closely allied to &. 
sapida, but may be distinguished by the leaves being usually rather ^ 
deeply cordate (they are never rounded at the base and never oblong 
as is usually the case with G. elastica), the petioles are usually longer, 
the margin of the leaf almost coarsely toothed, not finely serrulate, and 
the buds are ribbed. Flowers : April — August. 

— ^This plant was called G, suhinc^qualis^ DO. in niy first 
edition. This name has, however, been applied to different plants and 
it is doubtful what De Candolle’s plant really is. J. R. Drummond- 
uses the name G, suhineequedis, DO. in the Flora of Madras for a 
small shrub very like G. sapida. See Hole in Ind. For. XLJIJ pp. 312 — 
317. 

5. Guewia SALviF()LiA, Heyn^e, ex Roth, Nov. PI. Sp. 
(1821) p. 239. — A sliriib 6-12 feet high. Leaves 1-5-3 -6 by 
•6-1-1 inches, elliptic-oblong or oblong-lanceolate, very finely 
serrulate, base rounded, slightly oblique, 3-nerved, dart-green 
and glabrous or nearly so above, densely clothed beneath with 
short grey tomentum; petiole -2- *3 inch long, rather stout,- 
tomentose; stipules -2 inch long, linear-subulate, hoary-tonien- 
tose. Flowers yellow, 2-3 together; peduncles axillary, soli- 
tary or sonabtimes 2-3 together, -1-5 inch long; pedicels -2-4 
inch long, hoary-tomentose ;_bTids ovoid-oblong, ribbed. S'epals- 
•3-4 inch long, linear-oblong, stellate-tomentose outside, 
glabrous within. Petals -2 inch long, oblong, claw distinct. 
Fruit 1-2- (rarely more-) lobed, each lobe -26 inch diameter, 
sparsely stellate. 

Salt Range, Kala-Chitta. ^ Frequent on the hills Trans-Indus , andT 
in Rajputana and probably occurs in the S. E. Punjab. A very dis- 
tinct species easily recognised from its leaves. Flowers ; July — Sep-- 
tember. , 

6. Gbewia hirstjta, Vahl, Symh. I (1790) p. 34, var. 
HELICTEEIPOLIA (TFaH. sp.)— A sFrub 1-3 feet bigb, brandies 
slender. Leaves 2-4-5 by -3-1 ineb, oblong or linear-lanceolate,- 
narowed gradually to tbe apex, serrate, tbe teetb blunt, gnin.n^ 
often irregular in size, base roxinded, 3-nerved; clotbed witb' 
very small stellate bairs above, densely stellate,pnbescent be- 
neath; petiole -1-15 ineb long, stout, bairy; stipules -1 inob- 
long, linear-subulate, bairy. Flowers white turning yellow,- 
male and , bisexual, 2-4 together ; peduncles axillary, solitary’ 
or sometimes paired, -2-1 inch long,' . slender ; pedicels •15-4- 
inch long ; buds ovoid, densely bairy. ' Sepals -2 inch long, ob- 
long, tomentose outside. Petals -12 inch long, oblong, claw 
distinct. Fruit •3—4 inch diameter, more or less 2-4-lobed, 
shining, brown, witb scattered hairs and a ring of bairs at the' 
top of the androgynopbore. G. polygama, Masters, in FI.- 
Brit. Ind. (? Rnxb.V 
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Sub-Himalayan tract ascending to 4,500 feet from the Indus east- 
wards. Salt Range. Apparently not common but has been collected 
at Karappa, (Hazara ?). The typical Grewia hirsuta does not occur 
■in the Punjab; it has broader leaves than var. helicterifolia and is 
sometimes very like Grewia flavescens, Juss. (G. pilosa. Masters, in FI. 
.Brit. Ind.). G, flavescens, Juss, is very common on dry hills in Jaipur 
State, Rajputana and probably occurs on the hills in the S. E. Punjab; 
it has ovate-lanceolate leaves and angular stems which when old are 
deeply fluted or winged. The fruits of G. hirsuta, var. helicterifolia, 
are according to Haines pleasant eating and given in diarrhoea and 
dysentery. Flowers : July — October. 

7. Grewia poptjlifolia, Vahd, Symb. I (1790) p. 33. — 
An erect shrub 2-6 feet high, branches slender. Leaves *5-1*5 
by *4-1*3 inches, ovate, suborbicular or obovate, subacute or 
obtuse, coarsely dentate, base rounded, not oblique, 3-nexved, 
glabrous or nearly so when mature; petiole *l-*5 inch long, 
very slender, nearly glabrous when old; stipules *1 inch long, 
linear-subulate. Flowers white, solitary or 2-3 together; 
peduncles solitary, leaf-opposed, slender, *1-5 inch long; 
pedicels *1-3 inch long, rather stouter and more pubescent 
than the peduncle ; buds ovoid-oblong, densely pubescent. Se- 
pals *5-7 inch long, linear-oblong. Petals shorter than the 
.sepals, attached to the back of the claw, the apex usually 
notched. Fruit 2-4-lobed, each lobe *3 inch diameter, orange, 
shining, acid, edible. Bra!ndis, Ind. Trees, fig. 46, 

Dry parts of the Sub-Himalayan tract, Hazara, Rawalpindi and 
Kaiigra, also in tbe plains not ooninion. Salt Range, Kala Chitta and 
"hills Trans-Indus, frequent. Hissar, Phillaur Plantation. The fruit, 
is eaten. This species is distinct and easily recognized. Flowers: 
August. 

8. Grewia sclerophylea, Hort. Beng., (1814) p. 

42. — small shrub 5-6 feet high. Leaves 4-6 „ by 3-5 inches, 
broadly elliptic or suborbicular, often .slightly lobed, in^egular- 
Ij serrate or denticulate, the larger teeth with thick glandular 
tips, base 3-5-nerved, scahrid above, stellate-pubescent beneath ; 
petiole -2- *6 inch long, vety vstont, tomentose, wiih several 
pairs of large glands near the top and on the margin of the 
blade ; stipules *2 inch long, subulate. Flowers white, large, 
2-3 together on each peduncle ; peduncles axillary, solitary or 
clustered, *5 inch long or less, stout, tomentose; pedicels *5 inch 
long, or less, stout, tomentose; buds ovoid, ribbed. Sepal? 
*6-*7 inch long, oblong, densely tomentose outside. Petals 
nearly half as long as the sepals' ohovate, claw distinct. Fruit 
.*7-1 inch diameter, globose, not lobed, scabrid. O. scahw- 
phylia, Hoxb. Brandis, Ind. Trees, fig. 48. 

Sub-Himalayan tract near the Jumna. According to Kanjilal this 
. species is apt to be mistaken for Helicteres Isora, The bark yields a 
strong ^^hite fibre and the fruit can be eaten. Flowers ; March — June* 

9. Grewia villosa, Willd, in Ges, Naturf. Ft, Neue 
Schr. TV (1803) p. 205. — A shrub 4-6 feet high. Leaves 1-5-3 
inches long, orbicular, crenate-dentate, the teeth in young 

;j6aves with tufts of. hairs at the tip, base cordate or rounded, 

e2 
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6-nerved, rough, with stellate haira and often rugose above, 
softly tomentoes beneath ; petiole •3—7 inch long, clothed with 
long spreading hairs; stipules -4 inch long, ovate-oblong, 
foliaceous, often very silky. Flowers dull-yellow, in axillary 
ur extra-axillary clusters; peduncles solitary,^ very sliort; 
pedicels -2- -3 inch long, 2-4 together; buds ellipsoid, pilose. 
Sepals -2-3 inch long, oblong-lanceolate, tomentose outside. 
Petals about half as long as the sepals, oblong-obovate, notched 
at the apex, claw distinct. Fruit *5 inch diameter, globose, 
tuberculate, with tufts of long hairs on the tubercles, edible. 

Salt Range. ^ Hills Trans-Indus. Rajputana. The Salt Range and 
Trans-Indus specimens differ somewhat to those from Rajputana in the 
jfeaves having a rounded or only slightly cordate base and being much 
less rugose. The plant has the habit of 6r. sclerophylla but the leaves- 
are smaller and not so scabrid. Flowers: June — September. 

10. -Gbewia sapida, Eoah. FL Ind. II (1832) p.' 590. — 
An undershrnb 1-3 feet liigli witb. annual or perennial sboots 
from a woody root-stock. Leaves 1-4 incb.es long, broadly 
orate, obovate, elliptic or snborbiciilar, rounded or abruptly 
shortly acuminate or acute at tbe apex, serrate, tbe teetb blunt, 
regular or irregular, base rounded or sometimes subcordate or 
slightly narrowed, 5-7-nerved, nearly glabrous or slightly rough 
above, usually grey-pubescent beneath; petiole -l-^ inch long, 
stout, tomentose; stipules -2-4 inch long, linear-lanceolate, 
Flowers yellow; peduncles 1-5 together, axillary, usually 3- 
flowered, inches long, hispid; pedicels *3-6 inch long; 

buds' obovoid,* grey-pubescent. Sepals -3 inch long, oblanceo- 
late. Petals -2 inch long, oblanceolate, claw distinct. Fruits 
•25 in(*h diameter, sometimes slightly lobed, edible. 

Sub-Himalayan tract ascending to 3,500 feet from the Indus east- 
wards. A plant of grass-lands and undergrowth of open Chir forests. 
Has been collected in Hazara and Rawalpindi but not as yet between 
the Jhelum and Jumna. It is probably not uncommon but usually 
taken for a young specimen of one of the larger Grewias. This is one 
of the class* of plants which Brandis supposes to have become perma- 
nently dwarfed by annual jungle fires, vide Indian Trees, p. xxii-xxiii. 
This explanation is I think hardly tenable, the dying back being more 
probably due in their case as in the case of other undershrubs to a 
portion of the year being unfavourable to growth. Iflowors • April — 

■ May. 

Grewia ASIATIC a, Linn , — ^This plant is cultivated for its fruits aiatd: 
is not known in a wild state unless the wild plant is G. JSainesiana, Hole. 
As seen in gardens it is a shrub 6-15 feet high thus approaching G* 
sapida. The leaves are rounded or only slightly cordate at the base 
and usually rather more coarsely toothed than in G. Earnesiaiia. The ’ 
peduncles are often longer and always slender. The mAiu reason for 
keeping it :listinct from G. Hainesiava is the habit but is possible that 
is merely a matter of treatment as it is much cut back to promote * 
fruiting. Vern. phdUa. 

2. TRIUMFETTA, Linn. 

In honor of G. B, Triumfetti, an Italian botanicar author of the' 
17th century.) 

Hei'bs or uudersbriibs with stellate pubescence. Leaves 
wrate, often lobed. Flowers yellow, small, in dense cyme** 
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wliicli are axillary or leaf-opposed or terminate the branches. 
Sepals 5, distinct. Petals 5 (rarely 0), glandular and ciliate at 
the base. Stamens b-lO-indefinite, free^ inserted on a glandular 
torus. Ovary 2-5-celled; ovules 2 in each cell; style filiform; 
stigma 2-5-toothed. Fruit subglobose, echinate or setose, in- 
dehiscent or separating into cocci. Seeds 1-2 in each cell, pen- 
dulous. Distrib. Species about 40; throughout the tropics. 

Leaves ovate or lanceolate; spines of the 
capsule hispid in the lower half; sta- 
mens 10 ... ••• ••• 1- pilosa. 

Lower leaves more or less 3-5-lob0d; spines 
of the capsule glabrous; stamens 8-15 ... 2. T. rkmiboidea. 

Leaves orbicular; spines of the capsule 
pubescent; stamens 15-25 . . ... 3. 2'. 'lofundi folia. 

1. Triumfetta pilosa, Roth , Nov . PI . Sp . (182iy 

223. — Herbaceous or shrubby 2-5 feet high, stem some- 
times 2 inches in diameter and woody for 2 or 3 feet ; branches 
clothed with rather long stellate brown hairs. Leaves 2-5' 
by -7-2 inches, the lower ovate' the. upper lanceolate, both 
acuminate, irregularly serrate, stellately haiiy especially 
beneath, base rounded or sub-cordate; petioles *5-2 inches long, 
clothed with long hairs; stipules lanceolate, acuminate. Flow- 
ers '3 inch across, yellow, in axillary and leaf-opposed fascicl- 
ed cymes, buds narrow-oblong, stellately hairy; peduncle and. 
pedicels very short, hairy; bracts linear-subulate, densely 
hairy. Sepals -4 inch long, linear, apiculate. Petals oblong- 
spathulate, nearly as long as the sepals, ciliate at the base'".'" 
Stamens about 10. Fruit including the spines about -5 inch 
across; spines *2- *25 inch long, hooked, hispid in the lower half 
and dilated near the base; capsule dehiscent. 

Sub- Himalayan tract and outer Himalaya ascending to 4,000 feet; 
from the Ravi eastwards. Flowers during the rains and in the 
autumn. 

2. Triumfetta RHOMBOiDEA, Jacquiti, Enum. PL Carib. 
(1760) p. 22. — ^Herbaceous or shrubby, 2-5 feet high; branched 
slender, more or less pubescent with simple hairs. Leaves 
polymorphous ; the lower 2-3 inches diameter, usually 3-lobed, 
irregularly serrate, clothed with simple and stellate hairs on 
both sides and with simple hairs on the nerves beneath, base 
cordate or cuneate ; the upper usually unlobed ; petioles up to- 
1‘5 inches long, more or less hairy'; stiiniles subulate. Fliwers • 
•25 inch across, yellowj in dense terminal and leaf-opposaf , 
cymes; buds oblong, apiculate; peduncles and pedicels vary 
short; bracts subulate. Sepals oblong, hooded and apiculate- 
at the apex. Petals obovate-oblong, shorter than the sepalst, 
ciliate at the base. Stamens 8-15. Fruit -2 inch diambter» 
globose or ovoid, white-tomentose between the glabrous hooketi 
spines. 

Probably occurs througbout the area ascendii^ to 4,0(K) feet. Tbe 
plant yields a good fibre. Flowers during the rains and in autumn. 
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3. Triumfetia botxjndifolia, Lamh, hincyc. Ill (1789) 
p, 421. — StmlDlDy with rough herbaceous branches. Leaves 
•7-1:5 inches, diameter, orbicular, irregularly serrate, glab- 
rescent above, softly grey-tomentose beneath, base rounded 
•or cuneate; petioles -5-1 -5 inches long, tomentose; stipules 
subulate. Flowers -25 inch across, yellow, in interrupted 
racemes: buds clavate, 5-pointed. grey-tomentose; neduncles 
and pedicels very short ; bracts linear. Sepals ilnear-oblong, 
apiculate, stellately pubescent outside. Petals obovate, a lit- 
tle shorter than the sepals, ciliate at the base. Stamens 15-25. 
Fruit -2 inch long, ovoid, pubescent, spines with dilated bases, 
hooked, pubescent or nearly glabrous. 

Dry rocky ground in the South Punjab. Flowers during the 
rains. 

The following species also occurs. It is perhaps shrubby in favour- 
able situations : — 

Triumfetta neglecta.— IFiy/?/ and Am. Leaves rounded at the 
base 3-5-lobed; pubescent above, toinentose beneath, the upper narrow- 
•ed at the ends. Stamens 5-10, filaments hairy on the back. Fruit *2 
inch long, ovoid, spimes hooked, ciliate on their upper edge-. 

West to the Indus but not common. 

3. OORCHORUS, Linn. 

(From the Greek horckoros^ a pot herb mentioned by Theophrastus 
■and Pliny. Distrib. Species about 35; throughout the tropics.) 

CoROHOBUS ANTiGHontrs, Eaensch. Nom, ed. 3 (1797^ 
p. 158. — A small perennial wilh tortuous branches, very woody 
in dry places. Leaves •25--75 by -25—5 inch, roundish or 
elliptic, plicate, crenate-serrate, base 3rnerved; petioles *5-1 
inch long, very slender, stipules subulate. Flowers *15 inch 
across, yellow, in small leaf-opposed cymes; peduncles short, 
stout; bracts lanceolate. Sepals 4-5, linear-oblong, apiculate. 
Petals 4-5, *15 inch long, obovate-oblong, exceeding the sepals. 
Stamens 8-10. Capsule *4-1*2 inches lo-ng, cylindric, slender, 
often curved upwards, beaked, glabrous, 4-valved, not or 
scarcely septate between the seeds. Seeds minute, trigonous, 
black. Vern. hepJialli. 

* The plains in dry places; fairly common. Used as fodder for 
camels. Flowers : September — October. 

Tiha, Linn. (The Lime free ). — A genus of about 30 species of 
trees easily recognized by the large oblong bract which is attached for 
about half its length to the peduncle of the inflorescence and persists 
in fruit. The species are difficult to recognize as there are many 
forms and hybrids in cultivation. The commonest species in Europe 
Are T . corduta. Mill,, the smollrleaved lime, with leaves glabrous except 
for tufts of hairs in the axils of the nerves beneath and T. platyphyllos, 
Scop, the large-leaved lime, with leaves hairy on the nerves beneath and 
bearded in their axils. The common lime, T. vulgaris, Hayne, is gene- 
rally believed to be a hybrid of the above two species. T. vulga/ris was 
introduced by Mr. Baden-Powell and is growing well in Kulu. It does 
not suffer from snow-break as do most of the Eurojpean and American 
trees which have been tried and natural seedlings spring up freely under 
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-the older trees at Monali. A lime is also growing well in Simla and 
Balhonsie. The timber is of no value but the lime would probably be a 
^ood tree for villagers to plant and lop for fodder. 

XVIII. LINACE/E. 

Herbs or shrubs. Leaves usually alternate, simple, entire, 
ararely crenate-serrate ; stipules lateral, interpetiolar or want* 
ing. Flowers regular, 2-sexual. Sepals 5, rarely 4, free or 
connate at the base, imbricate. Petals as many as the sepals, 
iiypogynous or slightly perigynous, usually fugabious, often 
contorted. Stamens as many as the petals with as many inter- 
posed staminodes, or twice, rarely thrice as many, united^ at 
the base into a ring or short tube, anthers versatile. Disk 
usually of 5 glands adnate to the staminal-tuhe. Ovary free, 
.entire, 3“5-celled| ovules 1-2 in each cell. Fruit capsular, 
septicidally splitting into as many or twice as many valves as 
there are cells to the ovary and leaving no axis, less frequently 
a drupe. Distrib. A small family scattered throughout the 
world. 


REINWARDTIA, Dunmort. 

(In lioixor of K.. Reinwardt,. a Dutch botanist, 1773 — ^1823, Director 
rof the Botanic Garden at Leyden. The following is the only, species,; 

Reinwardtia TRiGYjyA, Planch, in Hook, Lond^ Journ, 
Bot, VII (1848) p. 522. — -A glabrous shrub 2-3 feet high, 
branches erect or prostrate and rooting. Leaves 1-4 inches 
long, elliptic-lanceolate or oblanceolate, acute, decurrent into 
a short petiole, entire or minutely crenate-serrate, glabrous, 
mucronate, pale beneath; stipules minute, subulate, caducous. 
Flowers mostly solitary and axillary, yellow, showy, about X-5 
inches across. Sepals 5, lanceolate, acute, -5. -6 inch. long. 
Petals 5, contorted, obovate, ouneate, about 1 inch long. Sta- 
mens 5, connate at the base, hypogynous, with as many inter- 
posed staminodes, in some flowers shorter, in others longer 
than the style. Glands 2-3 adnate to the staminal-tube. Ovary 
3-5-celled, cells 2-locellate ; ovules one in each locellus ; style** 
normally 3, free or connate at the base, sometimes 4, 5 or 7 of 
different lengths. Capsule globose, the size of a pea, shorter 
4;han the persistent sepals, R. ietragyna^ Planch. Collett, 
FI. Siml., fig. 21. Vern Basant, 

All along the Himalaya from the Indus eastwards, also in the Salt 
Range and on the hills Trans-Indus. Common and conspicuous when 
in flower. Ascends to 6,000 feet and flowers from February to May, 
the flowers being at a little distance much like the English primrose. 
\n Hazara it is abundant on dry hill-sides growip,g in crevides in the 
Westone rock which saves a few inches near the root from being 
browsed by goats ; in this condition it flowers very freely. In Kangra 
ft is common on moist shady banks. In autumn the leaves assume 
A red or purple tint. For the variations found in the relative num- 
ber and lengths of the styles vide Cooke, Flora of the Presidency ot 
.Bombay, vol. I, p. 156. Cultivated in gardens in the plains but not 
, often. 
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XIX, MALPIGHIACE/E. 

Trees or stiriibS; often climbing. Leaves (in tbe Indian 
genera) opiDOsite, entire, glands often present on tbe petiole 
or blade near tbe base; stipules small or 0. Inflorescence axil- 
lary or terminal; pedicels jointed, /nsnailly 2=-bracteolate. 
Flowers bisexual. Calyx usually 5-partite, segments imbri- 
cate, rarely valvate, one or more (never all) furnished with a 
large gland (eglandular in Aspidopterys), Petals 5, clawed 
or not, fimbricate or dentate. Disk obscure. Stamens 10, 
bypogynous or subperigynous, equal or unequal; filaments 
free or connate at tbe base. Ovary 3. celled; ovules solitary in 
eacb cell; styles 1-3, straight or curled. Fruit in tbe Indian 
genera, of one or more winged samaras. Disteib. A family 
represented mainly in Tropical South America, less frequent 
in Africa and Asia. 

Style 1; calyoine gland large; petals un- 
equal ... ... ... 1. Hiptage. 

Styles 3; calyeine glands wanting; petals 
equal .. ... ... 2. Aspidopterys, 

1. HIPTAGE, Gsertn. 

From the Greek hiptamai, I fly; referring to the winged seeds 
Distjub. , Species 8; Tropical Asia.) 

Hiptage MadablotA, GoeTtn, De Fruct. II (1791) p. 169. 
t. 116. — k. large evergreen climbing shrub, twigs, young leave.^ 
and inflorescence hoary or adpressed silky-tomentose. Leaves 
opposite, 4.6 inches long, elliptic-lanceolate or oblong, acumi- 
nate, entire, glabrous, thick, two glands on the margin of the 
l^f near the base one on either side of the midrib, secondary 
iKerves 4-6 pairs; petiole -2--5 inch long; stipules 0. Flovrers 
•75 inrh across, showy, fragrant, in axillary racemes about 
as long as the leaves, usually forming terminal panicles. Calyx 
persistent, 5-partite, lobes oblong, obtuse; one large oblong 
gland adnate partly to one calyx lobe and partly to the pedicf^l. 
Petals 5, free, reflexed, -5-7 inch long, orbicular, clawed^ 
flmbriate, the uppermost largest with a large yellow spot, 
the remainder white, turning bufl-colored as they fade. Star 
juens 10, curved, shortly united at the base, all antheriferous. 
the lowest twice as long as the rest. Ovary 3-lobed, 3-celled.^ 
style long, usually 1 circinate in bud and two rudimentary j 
stigma terminal. Fruit of 1-3 samaras, each with 3 ohovat^ 
oi oblaneeolate wings, one about 2 by *5 inch, two smaller about 
1 by -2 inch. 

Sub-Himalayan tract from the Indus eastwards, mainly in ravines. 
Cultivated in gardens in the plains. Flowers : March — April. 

2. ASPIDOPTERYS, A. Juss. 

(From the Greek aspis, o^pidos, a shield, and pteran, a wing;, re- 
ferring to the fruits. Disteib. Species 15, Tropical Asia.) 

Aspidopteeys Wallichii, Hook, /. in FI , Brit, Ind, t 
(1874) p. 421. — >A climbing shrub, with slender shoots, twigs 
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lower surface of the leaves and inflorescence clothed with white 
tomentum. Leaves opposite. 4-7 inches long, eglandular, 
ovate, base cordate or rounded, acuminate, entire, glabrescent' 
above, nerves 4-5 pairs; petiole *5-7 inch long; stipules 0. 
Flowers *3 inch across, in long, lax, pendulous panicles. Oalyv 
short, 5-partite, eglandular. Petals 5, equal, entire, not claw- 
ed, much exceeding the calyx, white or creamy. Stamens 10, 
equal, filaments very shortly connate at the base. Ovary 3- 
lobed, hispid, with long deciduous white hairs ; styles 3, glab- 
rous. ^ Fruit of 1-3 samaras ; wing orbicular-oblong, 1-1*5 inches 
long, with conspicuous nerves radiating from the oblong nut. 

Sub-Himalayan tract from the Ravi eastwards. Flowers: July — 
September. 

Malpighia GiiABEA, Liwi , — small evergreen tree or large shrub. 
Leaves opposite, 1-3 inches long, elliptic, narrowed at both ends, entire. 
Flowers *4 inch diameter, bright pink. Petals fimbriate. Fruit edible. 
Barbados Cherry. 

Indigenous to Tropical America. Cultivated in Lahore but does 
not fruit. Flowers most of the year. 

XX. ZYGOPHYLLACE/E. 

Herbs or shrubs, rarely trees, branches usually articulatOr 
Leaves opposite, stipulate, 2-3-foliate or pinnate, epnnctate; 
stipules twin, persistent, sometimes spiny. Peduncles usually 
1-2 in the axils of the stipules, l-flov ered. Flowers bisexual, 
usually regular. Sepals usually 5, imbricate, connate at the* 
base. Petals 4-5, rarely wanting. Disk usually present. Sta- 
mens as many as, or twice, raiely thrice, as many as the petals, 
inserted at the base of the disk. Ovary sessile or on a short 
gynophore, lobed or winged, usually 4-5-celled.; style simple, 
angled or furrowed, terminal. Fruit coriaceous or cx'usta-- 
ceous, of 2-10 cocci, or capsular and septicidally dehiscent, 
Distuib. Mainly tropical and sub-tropical. 

FAGONIA, Linn. 

(In honor of Mr. Fagon, archiater to Louis XIV, who was a great 
patron of botany. Disteib. Species 2-3; widely distributed.) 

Fagonia cretica, Linn. Sp. PI, (1753) p. 386. — A small' 
spiny undershrub with stifl* branches often more or less pros- 
trate. Twigs slender, terete, striate, glabrous, glandular. 
Leaves opposite, 1-3-foliate, about -5 by -1 inch, entire, linear 
or elliptic, mucronate; petiole very variable, Orl-2 inches long; 
sometimes leaflike ; * stipules transformed into, sharp slender 
spines up to -5 inch long, persistent and continuing growth 
long after the fall of the leaves. Flowers solitary, ^se-colored, 
on peduncles -2-5 inch long, arising from between the stipules. 
Sepals 6, deciduous, imbricate, half as long as the petals. 
Petals *25 inch long, spathulate with a marked claw. Disk 
short, inconspicuous. Stamens 10, inserted on the disk; fila-* 
ments filiform, naked; anthers oblong. Ovary hairy, sessile^. 
5-angled, 5-celled, tapering into a 5-angled style; stigma 
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simple. Fruit 2 incli long, of five l-seeded cocci, glandular- 
pubescent, deeply 5-partite almost to tbe axis ; cocci dehiscing 
along the ventral suture and separating from a horny endo- 
-^^rp. F. arabicay Linn, F. Bruguieri, DC, FL Brit. Ind., I, 
p. 425. 

A very common plant in the plains of the Punjab on dry gravelly 
cjoil. Abundant in the Haripur Tahsil of Hazara. Flowers more or 
less all the year round. 

XXI. CERANiACE^. 

A family containing no trees or shrubs indigenous to the 
area dealt with but one cultivated plant requires mention. 

Avebbhoa Cabambola, Linn/ An evergreen tree. Leaves alter- 
nate, imparipinnate, exstipulate; leaflets 6-11, ovate, acuminate, sub- 
opposite or alternate, shortly petiolulate, the terminal one 2-5 inches 
long, the lateral decreasing in size towards the base of thei leaf. Flo- 
wers small, pink, in axiUary panicles or emerging from the branches. 
Sepals 5, imbricate. Petals 6, contorted, twice as long as the sepals, 
about ’15 inch long. Stamens 10, united at the base, 5 shorter without 
anthers or sometimes one or two of these longer and antlieriferous. Disk 
0.^ Ovary pubescent, 5-lobed, 5-celled, not beaked; styles 5, distinct; 
stigmas capitate ; oviilos numerous in each cell. Fruit yellow, ellipsoid, 
3 inches long, with 5 prominent ridges. Seeds with a fleshy 2-lobed, 
lacerate arillus. Vern. Kamrak. 

Cultivated for its fruits as far west as the Jhelum. Flowers ; Fe-, 
•1>ruary to August. Fruits in the cold season. The fruit is usually 
-wery acid and ii mostly eaten cooked. The juice can be used to take 
. out iron-mold stains from linen. 

XXII. RUTACE/E. 

Trees or shrubs, a few genera herbaceous, usually glandu- 
lar and aromatic. Leaves usually alternate, simple or com- 
pound, exstipulate. Flowers regular, usually bisexual, 
cymes or panicles. Calyx 4-5-lobed. Petals 4-5, hypogynous, 
valvatei or imbricate. Stamens as many as, or twice as many 
..as the petals, or numerous, filaments usually free, hypogynous; 
anthers 2-celled, opening inwards. Disk within the stamens, 
crenate or lohed, sometimes large and long. Ovary usually of 
4-5 free or connate carpels: ovules usually 2 in each cell. 
Fruit a capsule, berry or drupe or of 1-4 capsular cocci. 
DtsTniB. A large family of warm and temperate regions, es- 
pecially in Australia and South Africa. 

Armed. 


Tv/igs prickly; leaves imparipinnate ... 

1. 

Zanthoxylum, 

Branches thorny; leaves imparipinnate 

2. 

Limonia, 

Branches thorny; leaves trifoliate 

3. 

JEgle. 

Branches thorny; leaves 1-foliate 

4. 

Citrus, 

Unarmed. 



Leaves simple ; stamens 5 

5. 

Skimmia, 

Leaves 1-7-foliate; stamens 8-10; style 



short, persistent 

6 . 

Glycosmis, 

Leaflets 3-25: style long, deciduous 

7. 

Murraya, 
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1. ZANTHOXYLUM, Linn. 

(From tXie Greek xanthoSj yellow, and xulon, wood. Distrib. 
Species 140; tropical and siib-tropical.) 

Zanthoxylum alatum, Roivb. Hort, Beiig. (1814) p. 72. — - 
A skriib or small tree, armed on the branchlets, petioles and 
midrib with broad flaittened prickles, those on the older 
branches usually with a conical corky base. Leaves alternate, 
imparipinnate, rachis usually yinged. Leaflets 2-6 pairs, op-- 
posite and a terminal, 1*5-3 by *4-1 inch, lanceolate, more or 
less serrate, sparsely pellucid-punctate, sessile. Flowers small 
polygamous, yellow, in dense pubescent lateral panicles. 
Oalyx-segments 6-8, acute, imbricate. Petals 0. Stamens 
6-8, much exceeding the sepals, wanting in female flowers. 
Disk inconspicuous. . Carpels 1-3, rarely more, rudimentary 
in male flowers, oblique, 1-celled, distinct; ovules 2 in each 
carpel; styles lateral, free; stigmas capitate. Fruit of 1-3, 
small, red, globose drupes, the si:?;e of a peppercorn, ultimately 
splitting into 2 valves and exposing, the solitary black shining 
seed. Vern. Timhar, timaTy timru. 

Along the foot of the Himalaya ^rom the Indus eastwards ascending 
to 5,000 feet. Also Trans-Indus. Usually in rather hot, dry places. 
Wood close-grained, hard, heavy, yellow. The branches are used for 
walking-sticks, the twigs as tooth-brushes, and the fruit as a remedy 
for tooth-ache. Flowers : March — ^April. 

2. LIMONIA, Linn. 

(From LimuiiUf the Persian name for the Citron. Distrib. Spe- 
cies 2-3; Tropical Asia.) 

LiMoisriA acidissima, Linn Sp, PI. ed, 2 (1762) p. 554. — 
large shrub or small tree with pale corky bark, armed with 
sharp, rigid straight thorns *5-1 inch long. Leaves alternate, 
pinnate, 3-6 inches long; petiole and rachis jointed,. the former 
narrowly, the latter very broadly winged. Leaflets 6-9, the 
lateral opposite, 1-2 inches long, sessile, rhomboid-ovate to 
lanceolate, usually obtuse and notched at the tip, base cuneate, 
margins crenulate, glabrous, gland-dotted. Flowers tetrame- 
rous, *3 inch across, white, fragrant, in umbelliform racemes, 
often with 1-2 leaves at the base. Peduncles solitary or 2-3’ 
together; pedicels •2-*3 inch long. Calyx 4-partite, small. 
Petals elliptic or oblong, glandular, -25 inch long, twice the 
length of the calyx. Disk annular or columnar. Stamens 8, 
sub-equal, free, inserted round the disk. Ovary 4-celled ; style 
short, thick, ultimately deciduous ; ovules 1 in each cell. Ber- 
ry -3-4 inch diameter, globose, black, when ripe, with 1-4 
seeds in exceedingly acid pulp. Vern. hilan. 

Sub-Himalayan tract from the Bavi eastwards, common, ascending 
to 4,000 feet. Wood very hard, yellowish-white, like box-wood for 
which it might be a useful substitute. Flowers: April — ^May. Fruit 
ripens in the cold season. Br. Trimen has pointed out (Journ. Bot., 
xxvii, 162) that this plant ^Aould strictly speaking be called Eespere^ 
thusa crenulata, Roem. 
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3. ZEGLE, Correa. 

(The classical name of one of the Hesperides; derived from the 
Greek aigU, splendor. Distbib. Species 2-3; Tropical Asia and 
Africa, 

M aTM Mabmelos, Carr, in Trans. Linn. Soc. V (1800) 
p. 223. — small or medium-sized deciduous tree armed with 
straight sharp axillary thorns, 1 inch long. Leaves alternate, 
3-foliate, rarely 5-foliate; petiole 1-2-5 inches long, terete. 
Leaflets 2-4 by 1-2*5 inches, ovate or ovate-lanceolate, crenate, 
acuminate, membranous, pellucid-punctate, the lateral op- 
posite, subsessile, the terminal long-petioluled. . Flowers 
greenish-white, sweet-scented, about 1 inch across, 2-sexual, 
in short axillary panicles. Calyx flat, pubescent 4-loh6d; 
lobes rounded, sometimes obscure. Petals 4, spreading, ob- 
long, thick, gland-dotted, much exceeding the sepals, imbri- 
cate. Stamens numerous; anthers elongate, apilculate; fila- 
ments free or fascicled, inserted round an inconspicuous disk, 
•Ovary ovoid, cells 10-20; style terminal, short, deciduous; 
“stigma capitate; ovules numerous, 2-seriate. Fruit 2-7 inches 
diameter, globose, grey or yellowish, rind woody. * Seeds 
numerous, oblong,’ compressed, with a woolly mucous testa, 
•embedded in orange colored sweet pulp. Vern. Bael, hil. 

Suh-Himalayan tracts and outer hills ascending to 4,000 feet from 
the Jhelum eastwards. Often cultivated. Wood yellowish or greyish- 
white with a strong aromatic scent when fresh, hard and close-grained. 
■’The pulp of the unripe fruit is dried and used medicinally as a remedy 
for diarrhoea and dysentery. The ripe fruit is eaten and mixed with 
water to make a refreshing drink. The shells of' the smaller fruits are 
used for snuff-boxes. The Baeh produces root-sufckers fairly freely. 
.Flowers in April and May, the fruit ripening about a year later, 

4, CITRUS, Linn. 

(From the Greek name, Kitron.) 

Evergreen trees or shrubs, usually armed with axillary 
-thorns. Leaves alternate^ simple; petiole often winged, joint- 
-ed to tihe Wade. Flowers axillary, solitary, fascicled or in 
small cymes, white or pinkish, fragrant. Calyx cupular or 
uroeolate, 3-5-fid. Petals 4-8, linear-oblong, thick, imbricate. 
Stamens 15-60 ; filaments variously connate, compressed at the 
base. Disk large, cupular or annular. Ovary many-celled; 
ovules 4-8 in each cell, 2-seriate ; style stout, deciduous ; stigma 
capitate. Berry globose or oblong, fleshy, many-celled; septa 
membranous, cellules replete with juice. Seeds sometimes 
containing 2 or more (up to 13) embryos, Disthib, Species 
.5 in Tropical Asia, 2 in Australia. 

Young shoots and leaves glabrous. 

Young shoots purple; fruit usually mam- 
millate at' the apex ... ... 1. C. mediea. 

Young shoots greenish-white; fruit not 
mammillate ... ... 2. C. Aurantium. 

Touhg shoots and leaves beneath pubes- 

... ... > ... 3 . ( 7 . decumana. 
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1* CiTnus MEDicA, iinn Sp PI. (1763) p. 782. — A shrub 
.or small tree. Young shoots glabrous, purple. Leaves 3-6 
inches long, elliptic-ovate or ovate-lanceolate, usually obtuse, 
crenate-serrate ; petiole naked or winged. Flowers white, 
usually tinged with red, -5-1 inch long, often unisexual; pedi- 
cels *3--5 inch long, stout. Petals with large glandular dots. - 
Stamens 26-55. Fruit globose or oblong, usually mammillate 
at the apex, yellow when ripe. Vern. nimbuy mitha. 

Wild in the Kangra District though probably an escape. The 
"following varieties are cultivated: 

Far, 1. Medica proper-^The Citron, — ^Leaves oblong. Petiole 
» abort margined or not. Fruit large, oblong or obovoid, mammilla ob- 
tuse, rind thick, very aromatic, pulp scanty, sub-acid. 

Far. 2. Limonum, — The Lemon , — ^Leaves ovate, petiole margined or 
%\dnged. Fruit medium-sized, ovoid, yellow, mammillate rind thin, 
pulp abundant, acid. 

Far. 3. Adda, — The Bonr Lime of India. Leaves elliptic-oblong 
petiole more or less winged, much shorter than the blade. Racemes 
•hort, flowers small, petals usually 4. Fruit usually small, globose or 
. ovoid, rind thick or thin, pulp pale, very acid. 

Far. 4. Limetia — The fiweet Lime of India. — ^Petiole winged. 
Flowers smalL white. Fruit globose or oT^id, shortly mammillate, rind 
with concave vesicles, thin, smooth, adhering to the pulp, juice abund- 
ant, sweet not aromatic. 

Va?', 5. Lumia, — The Sweet Lemon. — Petiole margined. Flowers 
tinged with red. Fruit bright-yellow, ovoid-oblong, with a long curved 
mammilla ; rind, with convex vesicles, pulp sweet, not aromatic. 

2. CiTEiJS Aueaxtixjm, Linn, Sp, PI. (1753) P* 782. — 
-tree/rarely a' shrub, young shoots glabrous, greenish-white. 
Leaves 3-6 inches long, elliptio or ovate, obtuse, acute or acu- 
minate ; petiole naked or winged, the wing often obovate and 
nearly as large as the blade. Flowers 2-sexual, pure white. 

• Stamens 20-30. Fruit globose, usually flattened at both ends, 
not mammillate, usually orange-colored. Vem. Narengi. 

Cultivated in the plains and Sub-Himalayan tract. 

Far. 1. Aurantium proper — The Sweet Orange, — ^Petiole naked or 
winged. Pulp sweet, yellow, rarely red. 

Bonavia, Oranges and Lemons of India and Ceylon, recognises* four 
races of sweet oranges, viz, (a) Santara distinguished ny its loose skin. 
This is largely grown round Delhi: (b) Keonla with a rough dark- 
i olored adherent rind. This is the common Narengi : (c) The Malta 
Orange, the orange commonly met with in Europe. This form was 
introduced into Gujranwala in 1852-56 by Colonel Clarke and the Guj- 
ranwala ‘ blood oranges ’ are still famous throughout the Province. 

- (d) The Mandarin, The true mandarin is apparently not cultivated in 
Northen India but a similar fruit supposed to be derived from some 
form of Keonla is grown. It is a small dark-colored orange with thin 
smooth pldished rind, of little use for eating but makes a nice table de- 
, coration. 

Far. 2. Bigaradia — The Bitter or Seville Orange. — ^Petiole usual- 
ly winged. Flowers larger and more strongly scented than those of 
-the sweet orange. Rind aromatic, very bitter, pulp sour. This is 
fseldom cultivated in Northern India. 
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3. Citrus decumana. Mutt. Syst, ed. 13 (1774) p* 580.—^ 
A tree, young shoots more or less pubescent. Leaves large,- 
()-9 inches long, ovate-oblong, frequently emarginate, usually 
downy beneath ; petiole broadly winged. Flowers large, white. 
Stamens 16-24. Fruit large, pale-yellow, globose or pyriform, 
rind thick, pulp from crimson to pale pink or yellow ; vesicles' 
distinct, Verii. Chahotm, 

Cultivated The Pumwelo or Slv^ddock. Grood varieties are grown 
in Bombay, the kinds grown in the Punjab being very inferior. 

Note. — The above account of the genus is based on Sir Dietrich 
Brandis, "Forest ‘Flora oC North-West and Central India, which has 
been used as the basis for the treatment of this genus in all Indian 
Floras published since 1874. As pointed out by Dr. Bonavia (1. c.) the* 
characters mentioned for the distinction of the species are not reliable, 
— vide Lushington, Indian Forester, Vol. XXXVI, pp. 323-353. 

5. SKIMMIA, Thunb. 

(From Skimmij a Japanese word signifying a harmful fruit. Dis- 
TRIB. Species 3; Himalaya, China and Japan.) 

Skimmia Laureola, Sieh. et Zucc. e^c Walp. Rep, Y (1845- 
46) p. 405. — A gregarious, evergreeu, glabrous shrub, all parts' 
strongly aromatic. Leaves crowded towards the ends of the 
branches, 3-6 by -S-l-b inches, closely gland-dotted, ohlong- 
lanceolate or ohlanceokte, entire, acute or acuminate, thick, 
softly coriaceous, lateral neres obscure; petiole ‘l-'S inch long, 
stout, flattened above. Flowers -S-S inch across, yellow, 
polygamous, in compact, erect, terminal panicles, 1*5-2 inches- 
long. Calyx 5-lohed, imbricate, persistent. Petals 5, oblong, 
obtuse, 3 to 4 times as long as the calyx. Stamens 5 ; filaments 
stout, subulate, as long as the petals. Ovary ovoid, of 2-5 car-^ 
pels (completely united in the female flowers, free above in the 
male flowers) ; ovules solitary in each' cell. Fruit an ovoid 
drupe *5-7 inch long, red when ripe, containing (1-) 2 (-Sy 
stones. Collett, FL Siml., fig. 25. Yern. Ner, Shdshra (Bash.). 

Himalaya from the Indus eastwards, common, 6-10,000 feet. 
Also Trans-Indus. Flowers: April — May, often again in the autumn; 
fruit: July — September. The leaves when crushed have a scent lik©' 
that of the musk deer. 

6. GUYCOSMIS, Correa. 

(From the Greek gluhuSj sweet, and osme, scent. Distxib. Spe? 
cies 6; Indo-Malayan.) 

Glycosmis pektaphylla, Correa, in Ann. Mus. 'Hist. Nat.- 
VI (1806) p. 386. — ^An evergreen unarmed shrub or small tree. 
Leaves alternate or sub-opposite, 3-6- (rarely 1- or 7-) foliate;' 
leaflets variable in size and shape, usually 2-8 by *7-2 inches, 
oblong-lanceolate, obtuse, acute or acuminate, entire or crenu- 
late, glabrous^ base acute, gland-dotted, subsessile. ' Flowers 
white, ^ pentamerous, bisexual, less than *6 inch across, frag-- 
rant, in erect axillary panicles 1-4 inches long; pedicels very 
short; bracts beneath the calyx, triangular. Calyx small.- 
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lobes imbricate, ovate-orbicular, margins membranous, cilio- 
late, with, a yelloir-gland on tbe outside of each, lobe close belovr 
the apex. Petals white, imbricate, very broadly obovate or 
suborbicular, margins membranous. Stamens 10, free, insert- 
ed round the disk ; filaments flattened ; anthers with a gland at 
the apex and sometimes a smaller dorsal gland. Ovary on a 
short thick disk, 2-5-celled, covered all over, as is the style, 
with mammillate glands ; style short, thick, fleshy, persistent, 
not jointed to the ovary ; ovules 1 in each cell. Berry globose, 
white, pink or bluish, *4 inch across. 

Sub-Himalayan tract from tke Sutlej eastwards in moist shady 
places. Cultivated in Lahore. Flowers more or less all the year round. 
This plant endures shade well; it is very common, forming an under- 
growth in mango groves in parts of the United Provinces. 

7. MURRAYA, Linn. 

(In honor of J. A. Murray, a Swedish Botanist of the 17th cen- 
tury.) 

Unarmed shrubs or small trees. Leaves alternate, im- 
paripinnate ; leaflets alternate, petioluled. Flowers pentame- 
roiis, bisexual. Petals 5, free, imbricate. Stamens 10, free, 
alternately long and short, filaments subulate. Disk more or 
less elongated. Ovary seated on the disk, 2-5 celled, nar* 
rowed into the style; ovules 1-2 in each cell; style elongate, at 
length deciduous ; stigma capitate. Fruit a 1-2-seeded berry. 
Disthib, Species 4-5 ; Tropical Asia. 

Leaflets 3-9; flowers few ... ... 1. M, exotica. 

Leaflets 9-25; flowers numerous ... 2. M. Kcenigii, 

1. Mueeata exotica, Linn. Mantiss. II (1771) p. 565.-^ 
An evergreen shrub or small tree with grey corky hark, young 
parts pubescent. Leaves 4-7 inches long; petioles glabrous. 
Leaflets 3-9, -5-3 inches long, the terminal the largest, all 
ovate-elliptic or rhomboid, usually acuminate, entire, glabioua 
and shining, base acute oblique; petiolules -1-2 inch long, 
’Flowers 1 inch long, white, very fragrant, in short axillary ot 
terminal corymbs or solitary. Calyx-lobes small, glandular, 
obtuse. Petals oblong-lanceolate, erect at the base, npper half 
spreading. Filaments linear. Ovary linear, 2-cellea; style 
filiform. Berry -5-7 inch long, oblong or ovoid, narrowed 
at both ends, smooth, 2-seeded, red when ripe. Brandis, Ind. 
Trees, fig. 54. China Box. Vem. Nargan (Ka.), TTiamgal 
'(Simla). 

Sub-Himalayan tract from the Bavi eastwards. Very frequently 
cultivated in gardens. Wood white, close-grained resembling box- 
wood. • Flowers more or less throughout the yefir. 

2. Mueeata Kceihgii, 'S.preng, Syst. Yeg. II (1825) p 
316. — A small tree or shrub, deciduous, bark darfc-grey. 
Leaves up to 12 inches long, pi^ticlevS pubescent ; leaflets 9-25, 

F 
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usually '1*5 by *7 incli, ovate, rboraboid or lanceolate, acumi^ 
nate, tip obtuse, notclied or acute, base oblique, tbe lower leaf- 
lets often suborbicular or obovate, muck smaller than tbe 
Tipper, all irregularly crenate-dentate, glabrous or nearly so 
above, pubescent beneath, sprinkled with black dots ; petiolules 
•1--2 inch long. Flowers -3-5 inch long, white, in much' 
branched terminal, pedunculate, corymbose cymes. Calyx- 
lobes small, acute, pubescent. Petals linear-oblong, rounded 
at the apex, gland-dotted. Filaments dilated at the base. 
Ovary 2-celled. Fruit ovoid, *3 inch long, rough with glands, 
pink, purple and finally black when ripe. Yern. gandhela. 
Curry leaf, 

Sub-Himalayan tract and adjacent plains from the E-avi eastwards. 
Very common in Kangra. The wood is hard and durable. The leaves 
have a foetid smell when fresh but are used to flavor curries for which 
purpose the plant is occasionally cultivated. Flowers: April — June; 
fruit ripens in July and August. 

Feuonia Elephantum, Correa . — ^The Elephant- or Wood- Apple . — ^A 
moderate sized deciduous tree with leaves like lAmonia acidissima and 
fruit like JEgle Marmelos is occasionally cultivated as far west as 
Lahore. Flowers : May. 

Aoeonyohia Batjeei, Schott. — ^A small evergreen tree. Leaves op- * 
posit e, 1-foliate, elliptic, about 3-4 by 1*5-2 inches. Flowers small, in 
axillary panicles. A native of Queensland. Occasionally cultivaced in 
the plains. Lahore. Flowers: February — ^March. 

CIjAusina Wampi, Blanco, — A small aromatic evergreen tree. 
Leaves alternate, imparipinnate. Leaflets 5-9, alternate, about 2-4 by 
1-2 inches, ovate. Flowers in large terminal and axillary panicles. 
Fiuit a globose di*upe about *7 inch diameter, edible. Indigenous to 
China. Occasionally cul^bivated in the eastern portion of the Punjab 
for its fruit. Hoshiarpur. Vern. Wampi. 

Atalantia monophylea, Correa. — ^An evergreen shrub. Leaves al- 
ternate, l-foliate, coriaceous, elliptic, entire, usually notched at the- 
tip, 1-3 inches long. Flowers white, 'S-'B inch long, in axillarv cor- 
ymbs. Brandis, Ind. Trees, fig. 68. Indigenous to South India. Cul- 
tivated in Lahore, Flowers: October — ^November. 

XXili. SIMARUBAGE/E. 

Trees or shrubs, usually with bitter bark. Leaves usually 
alternate, often very large, usually pinnate ; stipules 0 or de- 
oiduous. Flowers usually 1-sexual, regular small. Calyx 3- 
6-lobed or -partite, valvate, or imbricate. Petals 3-6,. rarely 
0, hypogynous, valvate or ihibricate. Stamens as many or 
twice as many as the petals, inserted at the base of the disk ; 
filaments free, often with a scale at the base; anthers usually 
opening inwards. Ovary free, 1-6-celled; styles 2-6, free at 
the base and apex or at the base only or connate by the! stigmas ; 
ovules usually solitary in each' cell. Fruit drupaceous, cot- 
sular or samaroid, usually of 2-6 distinct 1-seeded carpels. 
Distbib. a small family found in most tropical and sub- 
tropical regions. 

A small unarmed tree; leaves pinnate ... 1. Picrasma, 

A small thorny tree; leaves bifoliate ... 2. Balanites, 
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1. PICRASMA, Blume. 

(From tlie Greek pUcmsmos, bitterness; referring to the intensely 
bitter bark. Disteib. Species b; tropical Asia, W. Indies and Brazil.) 

PiCHASMA QUASSioiDES, Bennett, PI. Jav, Bar. (1838) 
p* 198, — A large slirnb or small tree, brandies few, stout, 
■usually witli white specks, bark very bitter. Leaves impari- 
pinnate, 9-16 inches long, pubescent. Leaflets 9-15, increa^ 
ing in size from the base, the lateral opposite, up to 4 by 1-5 
inches, ovate to lanceolate, long-acuminate, serrate, membran* 
ous, nearly glabrous when mature; petiolules of the^ lateral 
leaflets less than -1 inch long, of the terminal leaflet -5-1 inch 
long. Flowers gueen, -3 inch across, in axillary, corymbose, 
pubescent panicles 3-6 inches long. Calyx (4-) 5-lobed, seg- 
ments small, imbricate. Petals (4-) 5, valvate, ovate or obo- 
vate, much enlarged and coriaceous in fruit. Stamens (4-) 5, 
not scaly, hairy, filaments thickened towards the base. Ovary 
of 3-5 distinct carpels, seated on a thick disk, styles free at 
the base and top, connate in the middle. Fruit of 3-5 rather 
membranous drupes •2--3 inch diameter, black when ripe, each 
containing one seed. 

Himalaya from the Chenab eastwards 4-8,000 feet; Oliamba, Kula^ 
Bashahr; not recorded from Simla. Plowefs : April — June. 

2. BALANITES, Delile. 

(From the Latin halanus, an acorn, halanitis^ acorn-sliaped ; refer- 
ring to the ovary half sunk in the disk. Disteib. Species 2; in the 
dry region from Northern Africa to India.) 

Bal.^lKITEs Roxbtjbghii, Planch, in Ami. Sc. Nat. sir. 4, 
II (1854) p. 258. — A shrub or small evergreen tree, twigs pube«r 
scent or glabrous, green, armed with stout axillary thorns 
■which often bear leaves and flowers. Leaves alternate, 2- 
foliate, petiole -l-'S inch long*; leaflets 1-2 by -5-1 inch, ellip- 
tic or ob ovate, entire, jouberulous, coriaceous, lateral nerves 
obscure; petiolules up to *2 inch long, jointed to the petiole. 
Flowers small, greenish, fragrant, in axillary cymes or fas- 
cicles. Sepals 5, ovate, about *15 inch long, imbricate, deci- 
duous velvety-pubescent. Petals obovate-oblong, slightly 
larger than the sepals, glabrous without, silky within, imbri- 
cate. Stamens 10, inserted in furrows at the base of the disk; 
filaments naked. Disk thick, cupular, with a 10-lobed, glandu- 
lar margin. Ovary ovoid, silky, half immersed in the disk, 6- 
celled ; ovule solitary in each cell ; style short, conical ; stigma! 
minute. Fruit an ovoid drupe, 1-7-2-7 by 1-2-1-5 inches, on 
a short Aick stalk, faintly 5-grooved, pale yellow when ripe, 
pulp *2 inch thick, with an offensive greasy smell, stone hard,, 
fibrous. Vem. Hingota. 

South-East Punjab, Delhi. On deep clay soils, not on the rocky 
hills. The tree spreads by roo-b-suckers and hence is often found grow- 
ing gregariously in small patches. It is much browsed by goats which 

it down to the ground. Flowers: April and May. Fruit ripens 
in the cold aeaeon. The stones are hollowed out filled with gunpowder 

f2 
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and used foi' crackers. Engler nnd Prantl, Pflanzenfamilien, V. 8, 
part 4, p. 355, -unite tills species with B, ceqypiiaca, Delile, a plant 
which differs in having glabrous petals, and place the genus under 
ZygophyllacecB. 

The following genus is represented by two introduced plants: — 

Ailanthus, Besf , — ^From ailantOj the native name of one of the 
pecies in the Moluccas. Large trees. Leaves very large, alternate, 
fmparipinrnte. Flowers small, polygamous, bracteolate, in large axil- 
la i*y onnicy-^s. Calyx small, 5-fid, lobes imbricate. Pe-fcals 5, valvate, 
spreading, the edges bent inwards. Stamens 10 in the male, 2-3 in the 
bisexual, and 0 in the female flowers, inserted at the base of the disk; 
filaments short or filiform, without scales. Ovary 2-5-partite; ovules 

1 in each cell ; styles connate. Fruit of 1-5 samaras ; wing flat or twist- 

, .-h seed central. Distbib. Species 7 ; India, China, and 

Ailanthus excblsa, Boxb , — ^A large deciduons tree. Leaves up to 
2-3 feet long ; leaflets coarsely toothed, not glandular. Petals glabrous. 
Filaments shorter than the anthers. Samara twisted at the base. 

Cultivated in the East Punjab as far west as Lahore. In Lahore 
it is not easily grown as the^ seedlings are very susceptible to damp. 
Once established the growth is fast. Flowers: April and May. This 
tree does not produce rootsuckers. 

Axlanthus glandulosa, Besf . — ^A large deciduous tree producing 
abundant ‘rootsuckers. Leaves up to 3 feet long; leaflets usually with 

1- 3 pairs of glandular teeth near the base. Petals woolly-tomentose 
inside. Filaments longer, than the anthers. Samara twisted at the 
top. 

Cultivated in the hiUs. Ahbottahad. This plant has been tried 
several times in Lahore but without success. Even in Abbottabad 
seedlings suffer much during the first monsoon, but at 6,000 feet they 
are not affected. The growth is very fa-st and as the tree produces 
rootsuckers freely it may be found useful for afforestation works. It 
requires a loose porous soil. 

XXIV. BURSERACEiE. 

Balsamiferotis trees or slinits. Leaves nsnally alternate, 
imparipinnate, 3-foliate or rarely 1-foliate, witlioxit or rarely 
with stipules. Flowers usually small, racemose or panioled, 

2- sexiial or polygamous. Calyx 3-5-lobed. Petals 8-5, free 
rarely connate. Disk annular or cupular, usually conspicuous-* 
Stamens as many as or twice as many as the petals, inserted 
a;t the base or margin of the disk, sometimes unequal, filaments 
usually free. Ovary free, usually 2-5-celled; ovules usually 

2 in each cell, exile. Fruit drupaceous, containing 2-5 py* 
renes, rarely dehiscent and pseudocapsular. Distxib. EPropi* 
cal regions of both hemispheres. 

Calyx small, open; fruit dehiscent ... 1. Boswellia, 

Calyx urceolate; fruit indehiscent. 

TTnarmed; leaves pinnate ... ... 2. Garuga. 

Armed; leaves 1-3-foliate ... ... 3. Commiphora, 

1. BOSWELLIA, Boxh. 

(In honor of Dr. J. Boswell of Edinburgh. Distbib. Species 10; 
iJrom N. E. Africa to India.) 

■Roswetllia serxata, Roaib. ex Coleh, As, Res, IX (1807) 
T>, 379, t. 5. — moderate sized deciduous tree, hark smooth, 
greenish, ash-colored or yellowish, exfoliating in thin flakes. 
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Leaves alternate, 8-15 inclies long, exstipulate, imparipinnate, 
crowded towards the ends of the branches. Leaflets 17-31, 
opposite, 2-3 '3--6 inch, sessile, enequilateral, crenate-setrate^ 
very variable in size, shape and vestiture, Plowers ap- 
pearing as a rule when the tree is leafless, white, fragrant, in 
axillary racemes shorter than the leaves. Calyx persist^t,; 
6-toothed, lobes small, deltoid. Petals 5, erect, free, imbricate^ 
*2 inch long. Stamens 10, inserted at the base of an annular 
crenate red disk, alternately long and short. Ovary sessile 
on the disk, 3-celled; style short grooved; ovules 2 in each, 
cell. Fruit -5 inch long, trigonous, splitting into 3 valves, 
pyrenes heart-shaped. Vern. Solar ^ Salai^ Indian Olihanum 
tree. 

Sub-Himalayan tract near the Jumna on dry hills. Common in 
Eiajpntana and occurs on the hills in the South-East Jt^anjub. Flow- 
ers: April — ^hlay. The tree coppices well and grows readily from 
cuttings. It thrives on hot dry rocky ground where few other trees 
will grow, 

2. G A RUGA, Roxh. 

(From the Telegu name of G, pinnatd, Bistbib. Species 8-10; 
Tiropical Asia, America and Australia.) 

Gabtjga pinxata, Roah. Hott. Beng. (1814) p. 33. — 
large deciduous tree, bark grey, red inside, exfoliating in irre- 
gular scales. Young sboots pxibescent. Leaves alternate, 6-18 
inches long, imparipinnate, exstipulate. Leaflets 11-21, up to 
4 by 1-6 inches, ovate or oblong-lanceolate, crenate, long- 
acuminate, oblique, pubescent when young; petiolules •1“*2 
inch long. Flowers yellow, polygamous, in much-branched 
taillary tomentose panicles 6-12 inches long, appearing with or 
before the leaves, crowded towards the ends of the shoots. 
Calyx campanulate, cleft nearly half-way down, -25 inch long, 
tomentose outside, lobes 5, narrow-ovate, valvate. Petals 5, -2 
inch long, linear-oblong, tomentose outside, sparsely pubescent 
within, inserted on the calyx-tube beneath the margin of the 
disk. Disk thin, lining the calyx-tube, crenate. Stamens 10,; 
'6qual, inserted in the calyx-tube at the margin of the disk, 
filaments^ slightly hairy. Ovary ovoid, sessile, 4-5-celled, 
tapering into a stout hairy style ; ovules 2 in each cell. Fruit 
a black globose fleshy drupe -S— 7 inch across, containing 1-3, 
usually 2 bony tubercled pyrenes. Vern. Kharpat. 

Ambala Siwaliks. Fairly common in Kalesar. The wood is peri Jnble 
and not used. The acid drupes are edible. The tree can be easily pro- 
pagated from cuttings. I have seen posts 10 feet long and 6 inches 
diameter take root and grow. It is cultivated in Lahore but suffers 
a good deal from frost. Flowers : April — ^May. 

3. COMMIPHORA, Jacq. (Balsamodendron, Kunth.) 

(From the Greek, gum, and phorein, to bear. Bistbib. 

Species about 63; Tropical Asia and Africa, mainly in desert tracts.) 

Co mmip hora Muktil, Engl, in DC, Monogr, FJum, TV 
(1883) p. 12 . — A shrub or dwarf tree, young p^s glandular- 
pubescent, branches usually ending in a sharp thorn. Trunk 
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knotty, tie outer bark coming off in rough flakes, lea-^ng an 
inner” layer which is bright shining and peels off in thin rolls 
like paper. Leaves 1-3-foliate ; leaflets up to 1-26 inches long, 
subsessile, obovate, serrate towards the rounded apex, entire 
towards the usually cuneate base, thin, smooth and shining, 
mostly on thick dwarf shoots ; the lateral leaflets usually want- 
ing, when present on vigorous shoots, smaller and narrower 
than the terminal. Flowers nearly sessile, in fascicles of 2-3, 
polygamous. Oal 3 rs campanulate, glandular, hairy, lobes 4-5, 
triangular, equalling the tube. Petals brownish-red, ligu- 
late, recurved at the tips, nearly thrice the length of the calyx. 
Stamens 8-10, inserted on the margin of the disk, alternately 
long and short, hall the length of the petals. Disk 8-10-lobed, 
the alternate sinuses deeper and in these are inserted the shorter 
stamens. Ovary sessile, 3-(rarely 2- or 4-) celled ; ovules 2 in 
each cell. Fruit red, •2-3 inch diameter, ovoid, acute, the 
rind splitting irregularly into 2-4 valves, exposing the pulp in 
which the bony 2-celled pyrenes are embedded. Bahamodend- 
ron MuJcul, Hook. f. FI. Brit. Ind., Vol. I, p. 629, 

S. E. Punjab, Tanki Hill, Gurgaon (Dist. Gaz., 1883-84, p. 17). I 
have seen no specimens from the Punjab, but the plant is common across 
the border in Jaipur State. It gives a gum-resin, known in English 
Hft Indian Bdellum and in the vernacular as Giigal, which is used in 
native medicine. Stem and lower branches stout giving the tree a 
dwarfed and gouty look. Heproduces under stones or in the cracks 
of rocks. Can be grown from large cuttings. 

BxmsiiiRA SBRRATAj Colzbr. A large evergreen tree with imparipin- 
nate leaves, 5-9 leaflets, petioliiles about *5 mcli long. Powei’s as in 
Oaruga but smaller, in glabrous panicles, disk annular. 

Cultivated in Lahore and does very well, seedlings spring up na- 
turally in moist places. Brandis, Ind. Trees, fig. 62, 

XXV. MELIAGE/E. 

Trees or sKrubs* Leaves alteraate, iex^pulate, usually 
pinnate. Flowers regular, usually bisexual, in terminal or 
axillary panicles. Calyx small, 4-6-cleft. Petals 4-6, free, 
Rarely connate. Stamens usually twice as many as the petals, 
Snserted outside the base of a hypogynous disk; filaments 
usually united into a tube. Disk sometimes wanting, usually 
annular or tubular. Ovary usually free, 2-6-celled ; ovules 1-2 
in each cell, rarely numerous; style sin^ple. Fruit capsular, 
drupaceous or baccate. Distuib. A family widely distributed 
in both hemispheres, mainly tropical. 

Fruit drupaceons- 

Leaves pinnate^ . ... ... 1. Azadirachta. 

Leaves bi- or tri -pinnate ... ... 2. Melia. 

Frnit capsular ... ... ... 3. Gediela. 

1. AZADIRACHTA, Adr. Jnss. 

(From the Persian Azad-darahhi, the name of Melia Azedarach. 
Distrib. Species 1; believed to be indigenous to S. India and Tipper 
Burma.) 
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Azadikachta indica, a. Juss. in Mem. Mus. Par. XIX 
(1S30) p. 321 . — A large glabrous evergreen tree. Leaves pin- 
nate, 8-15 inches long, crowded towards the ends of the 
brandies. Leaflets 9-15, 1-3 by *5-1 inch, snbopposite, oblique- 
ly lanceolate or falcate, acuminate, coarsely serrate, often 
somewhat lobed near the obtuse base, bright green and shining 
above, paler beneath; petiolules very short. Mowers -2 inch 
long, in branched, glabrous, axillary panicles shorter than the 
leaves. Calyx 5-fid, divided almost to4he base ; lobes rotund- 
ovate, pubeinilous, minutely ciliolate. Petals 6, spathulate- 
oblong, faintly piiberulous outside, ciliolate. Staminal-tube 
glabrous, a little shorter than the petals, obconic, toothed at 
the apex; anthers 10, opposite the teeth of the staminal-tube 
and within the tube, sessile, apiculate. Disk 0. Ovary glab- 
rous, 3-celled; ovules 2 in each cell; stigma 3-tooihed. Drupe 
•5-*7 inch long, ovoid-oblong, 1-celled, 1-seeded, greenish -yel- 
low when ripe. MeJia Amdirachfa, Linn., FL Brit. Ind., 
Vol. I, p. 644. Melia indica, Brandis, Forest Flora. Vern, 
Nim. The Nim or Margosa tree. 

Not indigenous to tbe Punjab but muob planted in the East as far 
'West as tbe Sutlej and less frequently to the Jhelum. The leaves ara 
used for placing in boxes in which clothes are packed to keep off in- 
sects. Natural seedlings are frequent in the Phillaur plantation com- 
ing up under the shade of other trees. The*Nim is not easy to grow 
with irrigation, and it appears to dislike too much water. It is rather 
sensitive to frost and was much damaged in 1905 in Phillaur. Flo- 
wers : March — ^^lay. Fruit ripens July — ^August. 

2. MELIA, Linn. 

('From the Greek name for the Ash Fraxinus. Listkib. Species 
about 12; warmer parts of Asia and Australia.) 

Melia Azedauach, Linn. Sp. PI. Q753), p. 384. — A 
moderate-sized deciduous tree, bark dark-grey, with long 
shallow vertical fissures. Leaves bi-, occasionally tri-pinnate, 
9-18 inches long, pinnae 3-4 pairs, more or less opposite. Leaf- 
lets 3-11, opposite or nearly so, -5-2 by -3-1 inch, ovate or lan- 
ceolate, glabrous, base slightly inequilateral, acuminate, ser- 
rate, sometimes lohed; petiolules 0--3 inch long, that of the ter- 
minal leaflet {sometimes longer. Flowers *3 inch long, frag- 
rant, 2-sexual, petals lilac, staminal-tube purple, in long- 
peduncled axillary panicles shorter than the leaves. Calyx 
X^ubescent outside, 5-6-cleft almost to the base; lobes ovate- 
oblong, acute, ciliolate. Petals 5-6, much exceeding the calyx, 
free, linear-oblanceolate, minutely pubescent, *3 inch long. 
Staminal tube *2-3 inch long, apex toothed and slightly di- 
lated ; anthers 10-12, sessile within the staminal-tube at Its 
apex, inserted between tbe teeth, apiculate. Disk annula^v 
Ovary glabrous, 5-celled ; ovules 2 in each cell ; style cylindric, 
much exceeding the ovary; stigma capitate. Drupe *5 inch 
diameter, globose, 5-celled, 5-seeded or fewer- by 'abortion, 
yellow and plump when ripe becoming wrinkled and remain* 
‘ing on Ih'e free long after ripening. Vern. BaV&in, drelt. 
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“Wild and probably indigenous in moist ravines in the Himalaya, 
at 3^000-3^000 feet in Kashmir, Chamba and Bashahr. Known 
in English as the Persian Lilac, Bead Tree or Bastard Cedar, 
Cultivated and frequently self-sown in the plains and hills up to 9,000 
feet (Chini in Bashahr). It is often used as a roadside tree for which 
It is ill-suited, being too small to shade a wide road and though handsome 
when young soon becoming hollow and scraggy. It is usually seen aa 
a cultivated tree though by no means uncommon in the forests along 
the base of the Himala;’’a. The timber is not good but is used as it is 
jiot readily attacked by insects. In Changa Manga it is common, and 
owing to its rapid growth it is apt to suppress better species. It is 
much lopped for fodder. The stones of the fruit are used for neck^ 
laces and rosaries. -Flowers : March — ^May. Fruit ripens in the cold 
season. 


3. CEDRELAi Linn. 

(From Gedrus, the Latin name of the cedar; referring to the aro- 
matic wood.) 

Trees witli colored, slcented wood. Leaves alternate, pin- 
nate. Flowers bisexual, small, in terminal or subterminal 
panicles. Calyx short, 4-6 cleft. Petals 4-6, free, imbricate. 
Stamens 4-6, inserted on the top of the disk, sometimes alter- 
nating with staminodes. Ovary sessile on the disk, 5-celled, 
narrowed into the style ; stigma discoidal ; ovules 8-12 in each 
cell, biseriate. Fruit a capsule^ opening from the top by 5 
valves which ultimately fall away leaving the axis and cell- 
partitions as a pentagonal column of soft white pith. Distrib. 
Species 16 ; Asia, Australia and America. 

Leaflets entire; panicles usually shorter 
than the leaves; seeds winged at both 

ends ... ... ... 1. C. Toona, 

Leaflets usually serrate; panicles exceeding 
the leaves; seeds winged only at the apex 2. C. serrata. 

1. Cedrela Toona, Roxb. ex Rottl- et Willd. in 
Naturf. Fr, Neue Schr. TV (1803) p. 198. — A large deciduous 
tree, bark smooth up to middle age, afterwards rough, exfoliate 
ing in irregular scales. Leaves 12-18 inches long, usually 
glabrous, usually paripinnate by the abortion of the terminal 
leaflet. Leaflets 8-30, opposite or alternate, 2-6 by •7-2*5 
inches, lanceolate or ovate-lanceo-late, acuminate, entire or 
slightly undulate, base oblique; petiolules •2-*5 inch long. 
Flowers honey-scented, cream-coloured, in drooping panicles* 
usually shorter than the leaves. Calyx divided nearly to the 
base. Petals *2 inch long, ovate-oblong, subacute, ciliate. 
Stamens 5, staminodes 0. Capsule oblong, -7-1 inch long,, 
seeds winged at both ends. Toona ciliata, Eoem. The Toom 
Vem. Tun. 

Sub-Hxmalawan tract from the Rawalpindi District eastwards* 
The Toon is frequently planted both in the lower hills and in the plains. 
In the plains it suffers from frost when young and also from a shoolj' 
boring raoth, Bypsipyla robnsia. Mo. The wood of the Toon is red, 
©ven-grained, soft, easily worked and does not warp or split, is durable 
and not eaten by white ants, consequently it is much in demand for 
furniture. In the Punjab it is not common as a wild tree except in 
Kangra. Efforts have been made from time to time to grow the Toon- 
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in Changa Alanga but tbe results have not been satisfactory. The con- 
ditions evidently do not suit it and it suffers greatly from frost when 
young ajid from the twig-borer. Flowers : March — May. Fruit ripens 
"vune — July, 

2. Cedbela sebbata, Royle, ILL Bot. Himal. (1839) p, 
144, tab. 25. — A moderate-sized decidiioiis tree, bark rough' 
with regular longitudinal fissures. Leaves 16-20 inches long, 
on young trees up to 3 feet long, usually imparipinnate. Leaf- 
lets 13-29, opposite, 3-6 by 1-2 inches, elliptic-oblong or oblong- 
lanceolate, acutely and rather long acuminate, ferrate, base 
oblique; petiolules -l-^S inch long. Flowers foetid, pinkish, 
occasionally hexamerous, in large drooping panicles 3-5 feet 
long. Calyx small, dentate. Petals elliptic-oblong, obtuse, 
glabrous. Stamens 5, alternating with 5 filamentous stami- 
nodes. Capsule ovoid, about 1 inch long, seeds winged at the- 
upper end only. Toona serrata, Eoem. Collett, FI. Siml., fig. 
26. The Hill Toon, Vem. dmwa, clraid, (Haz. Ep.)^ 

Bash.), diiri (Ea). 

Himalaya from the Indus eastwards; common, 4-8,000 feet. 
The Hill Toon is common in ravines often on broken rocky soil in 
places where there is subsoil moisture. The growth is fast when young 
but the tree does not reach a large girth. Young plants often remain 
unbranched for the first few years and have very long arching leaves 
giviing them a palm-like appearance. Tlie wood is useful for furniture 
but lighter than that of the common Toon. Flowers ; ISIay — June. 

[C. DeCandolle (Tlecords of the Botanical Survey of India, Yolume 
HI, Part no coiisiders 0. lono^foUa, Y’'all., a good species, it is sup- 
posed to differ from C, serrain^ Boylo. in having no staminodes and 
has been found in Hazara. All the specimers of Hill Toon from the 
Punjab at Dehra Dun have staminodes, thougli they vary somewhat in 
size.] 

Chitkbassia tabttlaeis, a, Juss. — ^The Chittagong wood is cultivat- 
ed in Lahore. It resembles Oedrela but is distinguished by the fila- 
ments of the stamens being united into a tube. This tree is peculiar 
in having the leaves hipinnate in seedlings and young plants. In 2 or 
3 years when the plants are some 6 feet high the leaves become simply 
pinnate. 

^ A3IOOEA BoHiTxnrA, Wight and Arn . — Filaments of the stamtens 
united into^ a tube. Fruit a globose, coriaceous, 3-valved capsule. 
Cultivated in Delhi. In Lahore it suffers much from frost when 
young. 

SwiETENiA M.AHAGOjsri, Jacg . — ^The Mahogany , — ^An evergreen tree. 
Leaves pinnate- Filaments of the stamens united into a tube. Fruit 
a woody capsule 2 inches long. Cultivated rarely in the Punjab pro- 
bably because it is not realized how hardy the tree is. A specimen in 
Lahore has not been injured at all by the ordinary winter frosts, where- 
as in Saharanpur the Mahogany are amongst the finest trees in the 
Botanic Garden. There are some good specimens at Delhi, 

SwiETBNiA moBOPHTLifA, King . — ^Differs from the above in having 
larger leaves and fruits. Leaflets 3-5 inches long (in S. Mahagom 
'about 2 inches long). Cultivated in Delhi and Lahore. 

XXVI. OLACACE/E. 

Tress or shruhs, rarely h'erhs, sometimes climbing. Leaves 
•usually alternate, simple or lohed, exstipulate. Flowers cymose' 
or racemose, rarely capitate, terminal, axillary or extra-axil- 
lary, regular, 2- or l-sexual, sometimes dioecious. Calyx 
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4-5-tootlied. Petals 3-6, free or more or less connate. Stamen* 
8-15, inserted vritli tlie petals and more or less adnate to them, 
filaments usually free. Disk hypogynons or perigynous, cup- 
shaped or wanting. Ovary free or half-inferior, 1-celled or 
imperfectly 2-3-5-celled ; ovules 1-5, pendulous. Pruit dru- 
paceous or dry and inclehiscent, l-(rarely 2-) celled, 1- (rarely 2-) 
seeded, free or more or less adnate to the calyx-tuhe and disk. 
Distmb a small family in the tropics of both hemispheres. 

OLAX, Linn. 

(From the Greek olax, a furrow; how this applies to the plant is 
not known. Disteib. Species about 30; tropics of the Old World.) 

Olax tstaxa, Wall. Cat. (1828) No. 6783. — A low under- 
shruh with woody rootstock throwing up during the rains 
twiggy ribbed green shoots. Leaves alternate, 1-2*5 by -3--6 
inches, subsessile, oblong-lanceolate, entire, glabrous, deep 
green above, glaucous beneath, "Inargins recurved. Plowers 
white, *25 inch across, solitary, axillary; peduncles slender, 
•25-*5 inch long. Calyx minute, cupular, accrescent. Petols 
S, valvate, oblong-obovate, rounded at the apex, cohering about 
half-way up but readily separable. Stamens 3, one in the 
centre of each petal, a little more than half its length and 
adnate to it; staminodes 6, one at the edge of each petal and 
a little shorter than it. Disk small, annular. Ovary ovoid; 
style shorter than the stamens. Fruit a globose drupe, *25 
inch across, apioulate, deep yellow when ripe, nearly covered 
by tbe accrescent calyx, 1-seeded 

Salt Range and Hosbiarpur Siwaliks. This is one of the class of 
plant.s which is siTO'^oeo/l to hf»-»’e become dwarfed by neriodic ittngle 
fires like 0rpw\a nnnum^ etc. (vide Brandis, Indian 

Trees, p. xxii-xxiii). Flowers: April — ^May. 

XXVII. ILICAGE/E (Aquifoliacese). 

Trees or shrubs. Leaves usually coriaceous and evergreen, 
alternate, simple ; stipules minute or wanting. ■ Flowers small, 
in axillary cymes, fascicles or umbels, usually dioecious. 
Calyx persistent, 3-6-cleft, lobes imbricate. Petals usually 
4-5, free or connate at the base, imbricate, deciduous. Stamens 
as many as, and adhering to the base of the petals. Disk 0. 
Ovarv free, 2-16-celled : vstyle very short or 0 ; stigma capitate 
or discoid ; ovules pendulous, 1-2 in each cell. Fruit a drupe 
with 2 or more, 1-seeded, free (rarely connate) stones. 
Distuib. a small family, mainly tropical. 

ILEX, Linn. 

TFrom the classical name of the Evergreen Oak, Quercus Ilex, 
which sometimes has holly-like leaves. Characters of the family. Dis- 
TRXB. Species over 200; mostly tropical.) 

Leaves usually spinous-toothed; stones 
usually 2 ... ... ... 1. I. dipyrena. 

Leaves regularly and closely serrate; 2. I. odorata. 
stones usually 4 ... ... 

Leaves entire; stones usually 5 ... 3. 7. Doniana. 
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1. Ilex bipyrena, Wall. PL As. Ear. Ill (1832) p. 68, 

292. — moderate-sized, eTergreen tree, with light-grey 
smooth bark. Leaves 2-4 by *7-1 *5 inches, ovate, elliptic- 
lanceolate or lanceolate, usually with strong spinous teeth, 
dull-green above, paler beneath, mucronate, very coriaceous, 
margins thickened and slightly recurved, midrib and petiole 
channelled above, the latter stout, *2 inch long. Flowers 
usually 2-sexual, *25 inch across, white, in axillary globose 
clusters; pedicels very short, stout, 2-bracieolate. Calyx 4- 
lobed, lobes broad, ovate, acute, ciliate. Petals 4, obovate, 
connate below, free in female flowers. Stamens inserted on 
the corolla, exceeding the petals. Ovary ovoid, 2-(rarely 3- 4-) 
celled. Drupe *3 inch diameter, scarlet, globose with usually 
2 stones. Collett, 'FI. Siml., fig. 27. The Himalayan Holly. 
IVern. Kanderu. 

Himalaya from the Indus eastwards, 5-8,000 feet, in moist 
raTines. Although the Himalayan Holly can be grown out of doors 
In Europe Kew) large trees were very badly damaged by frost in 

Hazara at 6,000 feet in 1905. The wood is hard and white but is not 
used. Flowers: April — June. Fruit ripens in the cold season and 
fruiting branches are much used by Etiropeans in and near the hills 
for Christmas decorations. 

2. Ilex odobata, Budh-Tlom. in D. Don, Prodr. FI- Nep. 
V1825) p. 189 . — A small evergreen tree. Leaifs 4-8 hv 1*5- 
2' 5 inches, variable from ovate to elliptic-lanceolate or elliptic- 
ohlanceolate, acuminate, regularly and closely^ serrate, thinly 
boriaceous, midrib and petiole channelled above, the latter 
'about *5 inch long. Flowers 1-sexual, *15 inch across, white, 
the male in short panicled cytmes, the female in globose sessile 
clusters; pedicels slender; bracts minute, at the base of tE^ 
pedicels. Calyx 4-lobed, lobes rounded. Petals 4, oblong, ob- 
tuse, connate below in male flowers, free in female. Stamens 
inserted on the corolla, exceeding the petals. Ovary globose 4- 
celled. Drupe *2 inch diameter, black, globose, with usually 
4 stones. 

Himala.ya from the Rayi eastwards, 3,000-4,500 feet, uofe common. 
•Occurs in moist ravines near Bakloh. Flowers: April. 

3. Ilex Doxiaxa? DC- Prodr. II (1825) p. 644. — A 
medium-sized evergreen tree, young shoots and lower surfaces 
of young leaves pubescent. Leaves 2-4 by 1-25-2 inches, ovate 
or elliptic, acuminate, entire, rather thin, glabrous above and 
when mature also glabrous beneath, lateral nerves arcuate, 
midrib and petiole slightly channelled above, the latter slender, 
-5-1 inch long. Flowers 2-sexual, *15 inch across, greenish- 
white, in axillary umbels ; peduncle -2-5 inch long, stout, about 
12-flowered; pedicels *2-3 inch long. Calyx 4-5 lobed, lobes 
ovate, obtuse, 'ciliate. Petals 4-5, ovate^orbicular, crenulate,- 
united at the base. Stamens inserted on and equalling the cor- 
olla; filaments dilated at the base. Ovary globose, £5-ceIIed. 
Drupe -2 inch diameter, with 4-5 ("usually 6) trigonous stones. 

7. excelsa, Wall. FI. Brit. Ind,, Vol. I,"p. 603. 
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Occurs near Bakloh, Cliamba and in the Kangra and Simla Districts 
at 4-6,000 ieet but is rare Flowers : May. 

Ilex Cassine, Walt . — small glabrous evergreen tree. Leaves 
2‘5-4 by -8-1*3 inches^ elliptic-oblong, entire or usually serrate with 
small &stant irregular teeth, bright green and shining above, paler 
beneath. Cymes shortly peduncled, axillary, below the leaves or on 
short leaflets branches. 

Ir digcnous to the Southern TJnited States. Cultivated in Lahore 
and iJeiiii. Some Indian-grown specimens have the leaves ratiier 
smaller than described and somewhat oblanceolate. 

XXVIII. CELASTRAGE^E. 

Trees or slirubs, erect or climbing, sometimes armed^ 
Leaves opposite or alternate, nsnally coriaceous, simple, never 
lobed, stipules small early deciduous or 0. Flowers small,- 
bisexual or polygamous, usui^lly cymose. Calyx small, 4-5- 
lobed or -partite, imbricate, persistent. Petals 4-5, rarely 0,: 
spreading, imbricate-, persistent. Stamens 3, 4 or 5, rarely 
10, inserted on or under tbe edge of tbe disk, alternating witK 
the petals. Disk large, lobed or entire, rarely 0. Ovary 
sessile on tbe disk, free or confluent witb it, 2-5-celled ; ovules 
usually 2 in eacb cell. Fruit a capsule, berry, drupe or 
samara; seeds usually arillate. Disteib. A small family of 
tropical and temperate regions. 

Fruit a capsule. 

Leaves opposite ... ... 1. Buonymus. 

Leaves alternate. 

A climher, unarmed, flowers racemose 2. Celastrus. 

Erect, armed, flowers cymose ... 3. Gymnosporia, 

Fruit a drupe ... ... ... 4. Bloeodendron. 


1. EUONYMUSi Linn. 

(The classical name for plants of this genus.) 

Trees or shrubs, rarely climbing, almost always glabrous. 
Leaves opposite, rarely alternate or wborled; stipules cadu- 
cous. Inflorescence axillary, usually dicbotomously cymose. 
Flowers bisexual, usually green, small. Calyx 4-5-fid, lobes 
spreading or reflexed. Petals 4-5. Disk large, more or less- 
4-5-lobed. Stamens 4-5, inserted on tbe edge of tbe disk ; an- 
thers broad, 2-celled, both cells often dehiscing by a common 
slit. Ovary sunk in tbe disk, 4-5-celled; style short or 0; 
stigma small, 4-5-lobed ; ovules usually 2 in eacb cell, attached 
to tbe inner angle, usually ascending. Fruit a capsule, 4-5-, 
or by abortion 3-, rarely 1-celled, lobed, angled or winged,* 
rarely ecbinate; cells 1-2-seeded, loculieidal. Seeds more 
or less covered by a red or orange aril. DisteibI Species 
about 100; in the mountains of tropical xAsia and the East 
Indies, a few scattered over Europe, ISTortb and Central America, 
and 1 in Australia. 
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Erect trees, or shrubs, capsules not eelii- 
nate. 

Leaves evergreen, thick. 

Leaves glossy, teeth sharp ; capsules 


winged ... ... ... 1. 

Leaves dull, teeth blunt; capsules lob- 
ed ... ... . 2. 

Leaves deciduous. 

A tree, bark corky, pale-grey; cap- 
sules lobed ... ... ... 3. 

A shrub, bark smooth, dark-grey; cap- 
sules winged ... ... 4. 

A climbing shrub; capsules echinate ... o. 


E. pendulus. 
E. tingens. 


B* Hamiltonianus. 


B. lacerus. 

B. echinatus. 


1. E'ijoxymtjs PENDLLirs, V/alL in JRocch, FL, Ind. ed, 
{Jarey, II (1824) p. 406. — A small evergreen tree; bark dark, 
ratter corky outside, yellow witbin ; twigs pendulous, smooth. 
Leaves opposite, 3-5 by 1-1-5 inches, oblong-oblanceolate or 
oblong, narrowed at both ends, sharply serrate, glabrous, 
glossy-green above, paler beneath, coriaceous; petiole -S— 5 
inch long, stout, channelled ; stipules small, fimbriate. 
Plowers 4-meroTis, greenish-white, *3-4 inch across, in dicho- 
tomous cymes which are more or less clustered at the tips or 
bases of the shoots, in the axils of small deciduous bracts. 
Peduncles 1-3 inches long, compressed; pedicels *2-3 inch 
long. Calyx reflexed; lobes rounded, Petals o^ate-oblongj 
white, fringed. Stamens slightly shorter than the pebuis. 
Style slightly shorter than the stamens. Capsule -3 inch long, 
winged, *6 inch across the wings. Seeds with a scarlet aril. 
Vem. Tulli (JSaz.) 


Himalaya 3-8,000 feet from the Indus eastwards, locally common. 
Elowers April — -June. This tree was considerably damaged by frost 
in Hazara in 1905. but it can be grown out of doors near the sea in 
Soutb England. The wood is fairly hard, even-grained and suitable 
for carving but is not used. 

2. Ettoistymus TiXGEJsrs, Wall, in Roxb. FI. Ind. ed. 
Carey, II (1824) p. 406. — A small evergreen tree; bark dark- 
colored, rather corky, yellow inside ; twigs rough with minute 
cubercles. Leaves opposite, 1*3-3 by *7-1*3 inches, elliptic or 
ovate-lanceolate, acute or acuminate, serrate or crenate, glab- 
rous, dull-green ahoy©, somewhat p^r beneath', thick; petiole 
•2—3 inch long; stipules fimbriatff Plowers 5-merous or 
sometimes 4-merous, greenish, *6 inch across, in axillary dicKo- 
fomotis cymes which are often clustered ai the bases or tips of 
the shoots without subtending leaves. Peduncles -S-l-'b inches 
long, flattened; pedicels *3- *5 inch long. Oalyx reflexed.; 
lobes rounded, more or less fimbriate. Petals yellowish-white 
with dark veins, orbicular, crenulate. Stamens a; little shorter 
than the petals; anthers purplish. Style slightly exceeding 
the stamens. Capsule *5 inch long, turbinate, lobed or ol^ 
«curely angled. Seeds dark-brown, shining, half enclosed fe 
a scarlet aril. Collett, PI. Siml., fig. 28. 
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Himalaya 6-10,000 feet from the Hari eastwards. Fowers ! April — 
June. This tree is sometimes planted near temples in Bashahr. Then 
outer corky bark yields a yellow dye. Scarce in Chainba, but is found 
near Dalhousie. Common east of the Sutlej. 

3. Etjonymus Hamiltonianus, Wall, in Ro^h, FI. Ind. 
ed. Carey ^ II (1824) p. 403. — A deciduous tree, often flowering 
as a shrub; bark thick, grey, corky; twigs round, smooth. 
Leaves opposite, variable, 2-5-5 by 1-3 inches, usually elliptic 
or oblong, sometimes broadly ovate-elliptic, membranous or 
somewhat coriaceous when mature, glabrous, dull-green, finely 
and closely serrate, the teeth with deciduous cuspidate tips; 
petiole -S-’b inch long; stipules very slender, filiform. Flowers 
4-merous, greenish- white, *3 inch across, in di- or tri-chotomous 
cymes, which are axillary or in the axils of deciduous bracts 
and often crowded. Peduncle -3-1 inch long; pedicels *1—3 
inch long. Calyx reflexed; lobes rounded, entire. Petals 
oblong, in flower with reflexed margins, entire. Stamens 
about half as long as the petals. Style as long as the stamens. 
Capsule -3 inch long, turbinate, deeply lobed. Seeds brown, 
shining, enclosed in a scarlet aril. Vern. Bx'ki (Haz.). 

Himalaya 4-9,000 feet from the Indus eastwards, mainly on the 
inner ranges, also Trans-Indus. Flowers: May — June. The wood is 
excellent for carving. When grown in the open it forms a small tree 
with short bole and dense rounded crown and reaches 4-6 feet in girth- 
Oommon in Hazara and much lopped for fodder. 

. 4. Exionymtjs LACERtrs, Buch-Ram. in D. Don, Prodr,. 
FI. Nep, (1825) p. 191. — A large deciduous shrub ; bark smooth, 
dark-gi'ey; twigs round, smooth. Leaves opposite, 1-5-4 inches 
long, ovate, elliptic or obovate, acuminate, thin, membranous, 
light-green above, paler beneath, glabrous, sharply doubly 
serrate, teeth prominent, close, fringing the edge of the leaf;, 
petiole -l-'S inch long; stipules minute, filifoi'm. Flowers 
4-merous, greenish-white, *2 inch across, in lax cymes crowded 
at the bases of the shoots. Peduncles *5-2 inches long, slender, 
subumbellately branched at the top; pedicels -1-2 inch long 
filiform. Calyx minute; lobes rounded, spreading. Petals 
ovate, entire, greenish-white, margins reflexed. Anthers sessile 
on the disk. ^ Style 0. Capsule -4 inch long, winged, 1 inch 
across the wings, seeds grey shining, minutely tubercled, en- 
closed in scarlet aril. E, fimhriatus, WalL FI. Brit. Ind., I., 

p. 611. 

Himalaya^ 7-10,000 feet, common on the outer ranges as well as in 
Kagan Pangi and Kunawar. In Pangi a small tree at times. Flow- 
ers : April — ^August. Trans-Indus eastwards to Sikkim. A common 
plant as an undergrowth in deodar forests. It is often lopped for 
fodder. 

5. Etjonymus echinaots, Wall, in Roxb. FI. Ind. ed. 
Carey ^ II (1824) p. 410. — An evergreen shruh, climbing over 
rocks and trees by means of adventitious roots ; twigs longitudi- 
nally ribbed. Leaves opposite, 1-3 inches long, elliptic-lan- 
ceolate, serrulate, glabrous, thick, dark-greeu above, paler 
beneath; petiole -1-2 inch long, short, channelled; sSpiiles 
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minute. Flowers 4-merous, greenisk-wliite, -2 inch, across, in 
axillary cymes. Peduncle -5-1 incli long ; pedicels suhuinbel- 
late, -l-'a'inch. long. Calyx-lobes spreading, rounded, entire. 
Petals orbicular, white, minutely toothed. Stamens half as 
long as the petals. Style very large, thick. Capsule -3 inch 
across, globose, black, covered with short conical tubercles. 
Seeds dark-brown, shining, minutely pitted, enclosed in a 
scarlet aril. 

Himalaya 7-9,000 feet from Cliamba eastwards. I'airly c 9 mmoii 
in moist places in the Bhandsfl valley and on the Dhaula Dhar in 
Chamba. Has also been found at Dharmsala and in Basliahr. Flow- 
ers : April — June. 

EtroNYMus jAPONicus, Linn, f, — An evergreen shrub, usually 4-8 
feet high. Leaves opposite, 2-3 inches long, usually obovate with a 
rounded apex and more or less cuneate base, dark-green and glossy 
above, paler beneath, often variegated. Flowers greenish, *2^*3 inch 
across. Capsules globose, slightly lobed; seeds with a scarlet aril. 

Native of China and Japan, cultivated in gardens in the plains- 
and hills chiefly for its foliage. Flowers : May. 

2. CELASTRUS, Linn. 

(From helastros, the Greek name for the Privet, Ligustrum vuU 
gare. DifiTRiB. Species about 27,* mainly in the mountains of S.-E. 
Asia, a few in Japan, Australia, N. America and the Pacific Islands.) 

Celastefs paxiculata, Willd, Sp, PL I (1797) p, 1125. — 
A large deciduous twining shrub, shoots rough and speckled 
with pale lenticels. Leaves alternate, 2-6-4 by 1-5-3 inches, 
broadly elliptic, ovate or obovate, abruptly short-acuminate, 
crenate-serrate, rather firm, glabrous, lateral nerves arching; 
petiole -3-6 inch Ibng; stipules minute. Flowers -15 inch 
across, greenish, unisexual, in terminal drooping panicles, 2-3 
inches long. Calyx pubescent, 5-fid,- lobes semi-orbicular, 
fringed. Petals 5, oblong, tips rounded. Stamens 5, inserted 
on the edge of the disk ; filaments short, anthers oblong, very 
small in the female flowers. Disk concave, 5-lobed, larger in 
female than in inale flowers. Ovary globose, glabrous seated 
«on the disk, 3-celled, narrowed into a short stout style ; stigma 
large, 3-lolbed; ovules 2 in each cell; in male flowers, ovary 
rudimentary, subconical and slightly 3-toothed at the apex. 
Capsules •4--5 inch across, 3-valved, 1-6-seeded: seeds complete- 
ly enclosed in a scarlet aril. Brandis, Ind. Trees, fig. 74. 
Vern. SanJchiren (Ea.). 

Along the base of the Himalaya ascending to 4,000 feet from tbe 
Jhelum eastwards. Flowers: April — June. The seeds yield an oil of 
medicinal value. 

3. GYMNOSPORIA, Wight & Am. 

(From the Greek gumnos, naked, and sporaj a seed; the seeds in 
some species being exarillate.) 

Evergreen shrubs or small trees, often thorny. Leavei 
alternate, coriaceous, exstipulate. Flowers bisexual, amall, 
greenish or yellow, in axillary solitary or fascicled C 3 rmes. 
Calyx 4-6-fid, or -piudite. Petals 4-6, spreading. Stamens 4-6, . 
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inserted on the margin of or beneath the disk ; anthers broad. 
Disk broad, concave, lobed or sinuate. Ovary sunk into and 
confluent with the disk, 2-3-celled ; ovules 2 in each cell ; style 
short; stigmas 2-3. Capsule usually obovoid, 2-3-celled, 1 - 6 - 
seeded. Seeds completely or half- covered by an aril or exaxil- 
late. Disteib. Over 60 species have been, described but they 
axe probably capable of considerable reduction. Dry hot parts 
of Asia, Africa, Australia and Malaya, less common in the 
Pacific and Mascarene Islands. 

• 

The genus is often united with Celastrus from which it diifers in 
having the inflorescence cymose, ovary confluent with the disk and 
bisexual flowers. 

A shrub j thorns slender; capsules -4 inch 

long ... ... ... 1. G, Boyleana. 

A tree; thorns stout; capsules ’2 inch 

long ... ... ... 2. G. montana. 

1. Gymnosporia Eotleana, Wall. Cat. (1828) No. 4317. 
—A shrub 6-10 feet high, branches stiff, usually armed with 
straight thorns up to 1*2 inches long, sometimes unarmed. 
Leaves *5-2 inches long, ovate, elliptic or obovate, th^ck, glab- 
rous, leather obscurely serrate ; petiole thick, up to *2 ii.ch long. 
Elowers *1 inch across, whitish, in subsessile, axillary, often 
fascicled cymes; pedicels slender, •1-2 inch long; bracts mi- 
nute. Calyx 6-fid, lobes rounded. Petals -07 inch long, ob- 
long. Stamens two-thirds as long as the petals, filaments not 
dilated at the base. Disk lO-lolDed. Ovary glabrous. Cap- 
sule turbinate, slightly lobed, *4 inch long, brown when ripe ; 
seeds half-covered with an aril. Celastnts spinosa, Royle. 
[Vern. patdhi. 

Himalaya ascending to 4,000 feet. Trans-Indus to Kumaon, Salt 
Hange. Sub-Himalayan tract and Siwaliks. Common on hot dry 
•lopes. Flowers : March — October. 

Note. — ^Lawson in FI. Brit, Ind. I, p. 621, gives G. Wallichiana^ 
Spreng. as occurring in the Punjab based on a specimen collected bet- 
ween Kohat and Hangu in Herb. Falconer. This specimen is a vigorou# 
example of G. Boylecma in which the thorns bear cymes (but no leaves), 
a condition I hnve observed on viqiotous shoots in a cultivated plant of 
G. JRoyleana. The true G. WdlUehiana, Spreng. does not occur in 
North-West India. 

2. Gymnosporia MONTANA, Beuth. FI. Austral. I (1863) 
p. 400. — small tree, twigs long, rather slender, branches 
armed with stout thorns up to 1-6 inches long, the thorns often 
hearing flowers and leaves. Leaves 1-2 inches long, ohlanceo* 
late or spathulate, entire, narrowed into a petiole •1-2 inch 
long. Flowers -15 inch across, whitish, in lax axillary usual- 
ly forked cymes; pedicels filiform, ’l-^S inch long; bracts 
minute. Flowers as in the above. Capsule globose, *2 inch 
long, purple when ripe, seeds dark-brown, shining 1-2 (-3) with 
or without an aril. Celastrus senegalensis^ Lamk. Brandis, 
Ind. Trees, fig. 75. 
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Dry rocky Mils in the south-east Punjab; on the Ridge at DelM. 
A small tree 15-20 feet Mgh with a short bole 2-4 feet in girth and an 
oTal crown. The wood is durable. The tree has a very wide distribu- 
tion and is variable; the description applies to the forms found in the 
Punjab and Baluchistan. The tree would be worth trying for afforesta- 
tion purposes in places such as the Pabbi. It flowers at various times 
of the year. 

4. ELyEODENDRON, Jacq. f. 

(From the Greek elaia, an olive, and dendron^ a tree; the fruit is 
oily and of the shape of an olive. Distbib. Species 30; tropical Asia, 
America, Australia and South Africa. Under Oassine, Linn, in Engl, 
u. Prantl, Pflanzen-familien.) 

El^odenbeon gbaxtcitm, Pers , Syn. I (1805) p. 241. — 
small decidnons tree, bark nearly smooth, grey, twigs glabroun. 
Leaves opposite or sub-opposite, rarely alternate, 2-6 inches 
long, very* variable, orbicular, ovate, elliptic or oblong, sub- 
coriaceous, glabrous, acute or acuminate, crenate-serrate or 
subentire, shining above, paler and more or less glaucous b^ 
neatb ; petiole -5-1 incli long, channelled ; stipules small, deci- 
duous. Elowers -3 inch across, green, 4-5-merous, in lax, axil- 
lary, dichotomous cymes longer or shorter than the leaves; 
pedicels slender, -3- -4 inch long; bracts small, ovate Calyx 
divided nearly to the base, lobes unequal, orbicular, witK 
membranous margins. Petals oblong, obtuse, with a large 
ovate thickei^ing at the base. Stamens 4-5, inserted beneath 
the margin of the disk, about half as long as the petals, con- 
nective two-lohed at the top with a globose anther-cell seated 
on each lobe. Disk thick, fleshy, sinuate. Ovary pyramidal, 
confluent with the disk 2-5-celled; style short, thick; stigma 
small, minutely lobed; ovules 2 in each cell. Emit a yel- 
lowish-green drupe -3—6 inch long, ovoid, apiculate, neaily 
dry, endocarp crustaceous, usually 1-seeded. Tern. Marinduf 
mirgu (Ka.). 

Sub-Himalayan tracts from the Rawalpindi District eastwards. 
Flowers : February — June, A small tree with very open crown, not 
uncommon in forests of Finns longifolia. Under cultivation it reacb.es 
a large size. (There is a form or perhaps a distinct species cultivated 
in I(«hore. It is a handsome tree with a dense shady crown and lias 
more snccnlent drupes. The flowers are identicai wilb the wild form 
but the tree is distinguished at a glance by its denser crown. Both 
are growing in Saharanpur.) 

XXiX. RHAMNACE/E. 

Shrubs or trees, erect or climbing, sometimes ^ armed, 
lioaves alternate or opposite, simple, unlooed, usually stipulate*; 
stipules small, deciduous ox changed into spines. Ilowera 
bisexual or polygamous, small, greenish, usually cymose. 
Calyx 4-6-fid; lobes short, triangular, usually keeled withiny 
valvate. Petals 4-6 or 0, often clawed, usually very concave, 
usually equalling^ or shorter than th® calyx-lobes. Stamens 
4-6, inserted with and opposite to the petals, often enclosed 
within their folfe; anthers usually 2-i,ceUed, versatfle, dehiso- 
in^ by longitudin^ slits, cells and slits Somefimes confluent. 
Disk fleshy and filling or tibln and lintag the calyx-tubS, entire 
or lobed, sometimes hairy. Ovary igs^tue, or immersed iji 

G 
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the disk, free from or adnate to tKe oalyx-tube, 3-(rarely 2-4-) 
celled; style short, usually 2-4-M; ovules 1 in each cell, erect, 
auatropous. IVuit superior or inferior, drupaceous or cap- 
sular, the capsules sometimes winged. Distmb. A fairly- 
large family distributed over the temperate and tropical re- 
gions of the world. 

Erect trees or shrubs (sometimes scrambling but not climbing by 
means of tendrils). Fruit superior. 

Fruit drupaceous, stone l-4.celled. 

Leaves 3-5-nerved, stijjules spiny ... 1. Zizyphus, 

Leaves penniveined, stipules not spiny 2. Berc/iemia. 

Fruit baccate, containing 2-4 pyrenes or 
cocci. 

Bisk thin, lining the calyx-tube ... 3. Bhamnus, 

Bisk fleshy, filling the calyx-tube. 

An unarmed tree; peduncles axillary 
fleshy in fruit ... ... 4. Hovenia, 

Shrubs often armed; flowe/s sessile 
in terminal and axillary spikes 
and panicles ... ... 5. Sageretia^ 

Shrubs climbing by tendrils. 

Fruit capsular. 

Leaves toothed; capsules winged ... 6. Gouania. 

Leaves entire ; capsules not winged ... 7. Helinus. 

Fruit a nut ending in a long wing ... 8. Ventilago, 

1. ZIZYPHUS, Juss. 

(From zizouff tne Arabic name or Z. sativa.) 

Trees or shrubs, often decumbent or scrambling, usually 
armed with pairs of stipular spines, one usually recurved and 
iixe other straight. Leaves alternate, usually distichous, with 
3 (-5) hasal nerves. Flowers small, pentamerous; mostly 
bisexual, usually in axillary cymes. Calyx cup-shaped or 
broadly ohconic, lobes keeled within. Petals hooded, usually 
deflexed, rarely wanting. Stamens enclosed by the petals and 
longer than thefti. Disk lining the calyx-tube, edges free, 5-10^ 
lobed, flat or pitted. Ovary immersed in and confluent with 
the disk, 2-(4-) celled; styles 2 (-4), free or partly connate. 
iBVait a drupe, stone 1-4-celled, rugose or tuberculate, 1 seed 
in each cell. Distmb. Species 40; mostly Indo-Malayan, 
a few in West Asia, the Orient, Tropical and South Africa, 
Australia and Tropical America. 

Lbaves pubescent or tomentose. (See also Z, hysudrica). 

Leaves velvety-tomentose beneath. 

Leaves glabrous above; fruits usually 
*6-1 inch long, orange or red ... 1. Z. Jujuha, 

Leaves pubescent above; fruits *3 inch 

diameter, red or black ... 2. Z ^ nummularia. 

Leaves not velvety beneath. 

Leaves silky beneath; fruits *25 inch 

diameter ... ... B. Z, (JEJnoplia, 

Leaves pubescent not silky; fruits *7-1 
inch diameter ... ... 4. Zf, ic^opyra,. 

Leaves glabrous or nearly so. 

Leaves acuminate, spines slender, a shrub 5, Z, oxyphylla] 
Leaves obtuse, trees. 

Leaves ovate-lanceolate ... 6. Z. sativa. 

Leaves orbicular or broadly elliptic ... 7. Z. hysudrica,- 
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1, ZizypHTJS JiTJUBA, Lamk. Encyc. Ill (1T89) p. 318. — 
A medium-sized tree or large shrub almost evergreen, branchea 
spreading, drooping, twigs usually softly tomentose when 
young, spines usu^ly in pairs, one straight, the other curv- 
ed, sometimes more or less completely unarmed. Leaves 
-7-2-5 inches long, sub-orbicular to ovate-oblong, rounded at 
both ends, slightily unequal at the base, entire or serrulate, 
glabrous above, usually densely clothed beneath with 'white 
or buff tomentum, strongly 3-nerved; petiole -IS inch long. 
Flowers *15 inch across, greenish-yellow, in sessile or shortly 
peduncled axillary cymes. Calyx pubescent or woolly with- 
out, glabrous within. ■ Petals clawed, deflexed with the stamens 
between the calyx lobes, lamina oblong. Stamens not exserted 
beyond the petals. Disk with ten grooved lobes. Styles 2, 
connate to the middle. Drupe -5-1-5 inches long, yellow, 
orange or red when ripe, globose or ovoid, stone tubercled and 
irregularly furrowed, usually 2-celled. Vem. Ber, Indian^ 
Jujuhe. 

Along the foot of the Himalaya ascending to 6,000 feet and in the 
adjacent plains. Salt Kange. Commonly cultivated and very variable- 
The wild plant, found in- the scrub forests of the Sub-Himalayan tract is 
var. s^gontama^ Edgew. It is often very like Zi. nuTnmularia but differs 
in having larger fruits 5 inch diameter, yellow or orange in .color and 
larger leaves which are glabrous on the upper surface. The cultivated 
form var. hortensis Edgew, differs from var. spontanea in having larger 
usually elliptic leaves and ovoid fruit which varies a good deal in shapa 
and size being pointed or not and commonly yellowish green in color. 
These cultivated plants are budded at about 5 feet from the ground on 
stocks of Z, hysudriea and form low rounded topped very spreading 
trees. Th^ are much cultivated between the Ravi and Sutlej. - In 
the Sub-Himalayan tract the cultivate her are usually seedlings of 
the wild form and their fruit is not much valued. Var. fruticom, 
Haines, is apt to be mistaken for Z. mimmularia, but differi^ 
from it and from var. spontanea in habit. It is almost always found 
in grassy places growing in patches due apparently to free root-sucker- 
ing and 2-4 feet in height. The stems in these patches do not reach 
any great thickness, and there is no tendency to form rounded bushes 
seen in the dwarf forms of Z. nummularia. Except in habit this form 
resembles var. spontanea. 

The her coppices well and gives a hard light-reddish timber used 
for agricultural implements. The tree is much lopped, the leaves, 
being threshed out and used as fodder, the branches are used for fencing 
fields. Flowers : mainly July — September. (See Hole in Indian 
Forester, November 1918.) 

2. ZiZTPHTJS NUMMuiiAXiA, Wight ^ Am, Prodr. (1834) 
p. 162. — A tomentose, busty stimb, branches flexuous, divari- 
cate at right angles,' young twigs grey-pubescent or tomentose, 
spines in pairs, one fitoaight slender very sharp, the other smal- 
ler much recurved. Leaves -3-1 inch long, elliptic or orbicu- 
lar, more or less densely pub^cent above, velvefy-tomentose 
beneath, entire or serrate, 3-nerved; petiole ^1—2 inelf long- 
IBlowers in axillary, sessile, pubescent cymes.^ Petals cuneafe, 
longer than the ets^ens. Disk 10-lob^, with a pit opposite' 
each lobe. ' Styles united to above the iniddle. " Drupe '*3 inch. 

g2 



M 


XXIX. BHAMIyTACEuE. 


43 iaifleter, glotose, red or black wben ripe. Otherwise as for 
Z, Jujvrha. Z. Totundifolia^ Lamk. Brandis, Ind. Trees, fig. 
78. Vem. Tnalla, 

Dry parts of the Punjab, common and often gregarious. Flowers : 
March — June. Branches used for fencing after the leaves have , been 
threshed out and used for fodder. Fruit edible. Occasionally grows 
into a small tree 15 feet high with a stem 6 inches diameter. 

'3. ZizTPHtrs (ENOPLiA, Mill. Gard. Diet. ed. 8 (1768) 
Ifo. 3. — shrub, often scrambling by means of its spines, 
braniches rusty-tomentCse when young, spines solitary or in 
pairs, one stout curved ,the other more slender and straight, the 
straight spine often much reduced or wanting, sometimes un- 
armed. Leaves 1-2*5 inches long (smaller on young plants) 
ovate or ovate-lanceolate, oblique, acute or shortly alcuminate, 
obscurely toothed or entire, pubescent or glabrous ah'ove, cloth- 
ed with silky, adpressed, brown hairs beneath, 3-5-nerved; 
petiole *1-3 inch long. Flowers in short, axillary, pubescent, 
subsessile cymes. Petals obovate, cuneate, shorter than the 
calyx-lobes, longer than the stamens. Bisk with 10, short,' 
deeply pitted lobes. Styles united almost to the top. Drupe 
•25 inch diameter, globose or ovoid, black, shining, pulp scanty, 
acid, edible; stone tubercled l-(2-) celled. Brandis, Ind. Trees, 
fig. 79. 

Sub-Himalayan tract from the Ravi eastwards, in hedges, etc., not 
eommou except at Kalesar where it is abundant in the Siwaliks and 
extends some distance into the plains of the Ambala District. Flowers : 
April — May, 

4. ZiZTPHTJS XYLOPTBA, Willd. Sp. PI. I (1797)^ p. 1104.. 
—A large straggling shrub or small deciduous tree, twigs rusty- 
tomentose, spines in pairs, rather small, one straight, the other 
curved, often wanting. Leaves 1-3*5 inches long, hroadly 
elliptic, obovate or siuborbicular, crenate-serratei, base oblique,' 
often subcordate, pubescent on the nerves above, brown-pube- 
scent beneath, 3-5-nerved; petiole •!— 3 inch long. Flowesr 
sometimes 4-meTous, in dense, axillary, pubescent, paniculate 
cymes; peduncle -2 inch long. Petals spathulate with long 
claws. Disk thin, 5-angled. Ovary usually 3-celled ; styles 
3, free almost to the base. Drupe *7-1 inch diameter, globose, 
densely grey-tomentbse, dry and woody, stone large, thick 
ftiTTowed, 3-celled, 3-seeded, 

Sub-Himalayan tract from the Sutlej eastwards. Flowers: April 
— Msl^. The fruit is not edible but is used to dye leather black. The 
bark is used for tanning. 

5. ZizTPHTTS oxtphtllA, 'Edgew. "in Wretns. lAmM. E&g. 
XX (1846) p. 48. — Ah Srect deciduous shrub, practically glab- 
rous, spines slender, in pairs, one straight and one more or tess 
curved. Leaves 1-2 inches long, ovate or ovate^lanceolatef,. 
usually acuminate, glabrous, serrate, baSe oblique, S-nervedf 
petiole •2-*4 inch long, slender. Flowers m small, axillary, 
few-flowered, sessile clusters. Drupe *3 inch long, ovoid, acid, 
edible, orangg when ripe, stone rugose, flattened, 2-1-c^Ied, 



XXIX. EHAMNA-CE-E, 


85 


2-1-seeded. Otherwise as for Z. satwa, Collett, FI. Siml.^ 
fig. 29. »Vern. Phitni (Haz.), lerari (Ku). 

Himalaya 2-6,000 feet from the Indus eastwards, common in open 
places. Salt Range. Flowers : June — September. 

6. ZizTPHxrs SATIVA, Gosrtn. DeFruct. I (1788) p. 202. — 
A small deciduous tree, often shrubby, quite glabrous, branches 
of young plants armed with yery sharp spines, one straight, 1 
inch long, the other much shorter, recurved, older trees usually 
unarmed, flowering shoots about 6-8 inches long, often fascicl- 
ed on dwarf branches. Leaves 1-2 inches long, ovate-lanceo- 
late, glabrous, crenate-serrate, oblique, 3-nerved; petiole *1-3 
inch long. Flowers in few-flowered, axillary clusters. Petals 
clawed, tips tr^incate. Disk ohscurely lohed. Styles 2, united 
to the middle. Drupe ellipsoid, *8 inch long, stone tubercu- 
late. _ Z. 'vulgans, Lamk. FL Brit. Ind. I, p. 633. Vern. 
SinjU (Haz.), haryan (Ep.X 

Hazara 3-6, oOO feet, common, also in Chamba. Cultivated and 
self-sown, probably not indigenous. Reaches a height of 20-30 feet, 
land a girth of 4-6 feet. “Wood pale yellowish-brown, heartwood dark- 
brown, Much cultivated for its fruits and spreads readily by root- 
suckers. Grows well on hot ‘hillsides with loose stony soil and owing 
to its profuse suckers is excellent for finding the banks of terraced fields. 
It wonld be worth trying for afforestation of hot dry slopes in the hills ; 
suckers may he transplanted in the winter hut apparently fail if moved 
in the rains. The fruit is an article of export in Hazara. The tree 
should be tried at low elevations in Kunawar. Flowers : June — July 

7. ZiZTPHiTS HTSUDBICA, HoU in Indian Forester XLIYj 
(1918) p. 505, — medium sized evergreen tree often reaching 
a large girth, branches mostly erect except in very old trees, 
twigs brownish-grey more or less pubescent when young, spines 
very variable, large and in subequal or very unequal pairs on 
young plants, often wanting on older trees. Leaves l*6-2-5 
inches long or smaller on young plants, from elliptic to broadly 
ovate or orbicular, rounded at both ends, often oblique at the 
base, entire or serrulate, glabrous above, glabrescent beneath, 
strongly 3-nerved; petiole *2—7 inch long. Flowers as in Z. 
7ujuha, Lamk. Drape *75 inch diameter in the wud form, 
globose, greenish-red when ripe. Z. Jujuha, Lamk. var. 
hysudrica, Edgew. 

Wild and probably indigenous to the less arid parts of the Punjab 
plains, cultivated and self-sown in the Sub-Himalayan tract ascending 
to 4,000 feet. As a wild plant it is not uncommon in the rakhs near 
Lahore and Changa Manga and has all the appearance of bein^ indi* 
genous though this was doubted by Edgeworth. It id cultivated in two 
forms one being the same as the wild plant, the other having larger 
ovoid fruits 1 inch or more long often dark purple when ripe, the latter’ 
being budded on the former. The ovoid-ftnited forms tend to have 
more elliptic leaves with relatively longer petioles, and I doubt if they 
can be separated from Z. Spina-ChristL willd, or from the orbicular 
leaved wild forms. Specimens of 8-10 leet girth are not xmcommon.' 
in old gardens, near wells, etc. Flowers: August — October. 
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2. BERCHEMIA, Neck. 

(In honor of M. Berchem, a French botanist.) 

Scrubs, usually climbing or tmall trees, mostly glabrous. 
Leaves alternate, entire or nearly so, with numerous prominent 
parallel, oblique secondary nerves. Flowers bi-sexual or poly- 
gamous, fascicled in tie axils of tbe leaves or at the ends of tbe 
branches, or the fascicles arranged in axillary spikes or pani- 
cles, 5-, rarely 6-merous, Cal3rx-tube hemispheric or turbinate. 
Petals obovate or hooded. Disk lining the calyx-tube, margins 
free. Ovary sunk in the disk but not confluent with it, 2-cel- 
led. Style 2-fid. Drupe hard or fleshy, seated on the persis- 
i;ent calyx-tube ; stone 2-celled, 2-seeded. Distmb. Species 
10 in E. and S.-E, Asia, 1 each in North America and E. 
Africa. 

A large shrub; flowers in axillary pani- 
cles ... ^ ... ... 1. B. floribunda. 

A s-mall shrub; flowers in axillary fasci- 
cles ... ... ... 2. B. lineata, 

1. Bebchemia FLOBiBxnsTDA, W alL Cat. (1826) No. 4256. 
— ^A large shrub, erect or scrambling, twigs terete, glabrous. 
Leaves 2-4 inches long, elliptic or ovate-oblong, tip rounded or 
acuminate, base rounded or subcordate, glabrous, entire, paler 
or glaucous beneath, lateral nerves '10-12 pairs; petiole 
inch long ; stipules on vigorous shoots, intra-axillary with free 
bases and tips. Flowers -1 inch across, very numerous, in 
fascicles arranged in a large terminal panicle, panicle-branches 
pubescent; pedicels *05-1 inch long. Calyx -1 inch, long, cleft 
half-way down ; lobes 6, acute, slightly keeled at the tips with- 
in. Petals 5, folded round the stamens, shorter than the calyx- 
lobes. Stamens with the anthers exserted beyond the petals. 
Ovary conical; style short, thick; stigma small. Drupe 
inch long, ovate-oblong, purple, stone flattened, smooth. 

Sub-Himalayan tract from the Indus eastwards ascending to 4,500 
-feet, not comnaoii. Flowers : July — September. 

' ‘2. Berchemia iiiNEATA, DC. Prodr. II (1825) p. 23. — A’ 
deciduous shrub 3-5 feet high, twigs terete, glabrous, shining. 
Leaves variable in size, -2-1 inch long, sutorbicular or ovate 
in the smaller forms, elliptic or ovate-oblong in the larger, 
glabrous, entire, pale or glaucous beneath, lateral nerves 6-8 
pairs ; petiole -1-3 inch long ; stipules free, linear, acuminate, 
as long as the petioles. Flowers 5-6-merous, -15 inch across, 
pale yellowish-green, in 2-3-flowered axillary clusters ; pedicels 
•1 inch long. Calyx 4 inch long; lobes acute, much longer 
than the tube, keeled at the tips within. Petals as long as the 
stamens. Disk large. Di‘upe -25—4 inch long, ovoid'-cylindric 
purple-blue. Otherwise as for B florihunda. B. BdgeworthM. 
Laws. FI. Brit. Ind. I, p. 638. 

Himalaya 4,600-9,000 feet from the Indus eastwards, usually in 
^hady places and on rocks Common in the Kagan valley. Flowers ; 
JTune — July. 



XXIX. BHAHNACE-aB. 


87 


3. RHAMNUS, Linn. 

(The classical name of some spinous plant.) 

Slinibs or tres, deciduous or eyergreen. Leaves alternate 
(rarely opposite) ; stipules small, deciduous. Flowers bi*sexu&l 
or polygamous, 4-5-mer9us, cymose, tie cymes fasciculate,; 
rarely racemose. Calyx-tube cup-siaped, limb 4-5-fid, lobes 
keeled within. Petals inserted on the edge of the disk, some- 
times wanting. Disk lining tha calyx-tube, margin thin. 
Filaments short. Ovary free, ovoid, 3-4-celle(i, narrowed into 
a 3-4-fid style. Fruit baccate, supported by the persistent 
calyx-tube ; pyrenes 2-4, dehiscent or not, 1-seeded. Distbib. 
Species about 70 ; mainly in North Temperate Regions. 

Erect trees or shrubs. 

Branches often ending in a thorn. Flowers 4-inerous. 

Leaves and branches alternate ... 1. E. pentapomica. 

Leaves and branches opposite or sub- 
opposite ... 2. i?. virgata. 

Unarmed. Flowers 5-merous. 

Leaves membranous, shoots purple, 

cymes sessile * ... ... 3. E. purpurea. 

Leaves subcoriaceou^ shoots tomen- 

tose, cymes racemed ... ... 4. 12. triquetra. 

Dwarf or procumbent shrubs 

Evergreen, unarmed ... ... 5. - E. procumhens. 

Deciduous, thorny ... ... 6. B. prostrata. 

1. Rhamnus pentapomica, Parker in Kew Bull. (1921) 
p. 216, — deciduous shrub or small tree, bole short, branches 
stiff, often ending in a; thorn, young shoots tomentose. Leaves 
alternate or fascicled on dwarf shoots, *5-2 inches long, oblong, 
elliptic-lanceolate or elliptic-oblanceolate, acute or rounded at’ 
the apex, subcoriaceous, entire or obscurely serrate, when 
mature minutely tomentose on the nerves beneath ; petiole 
•1-3 inch long, tomentose. Flowers 4-merous, unisexual, 
green, in few-flowered, axillary clusters; pedicels •1-2 inch 
long, slender, minutely tomentose. Calyx -1 inch long, lobes 
rather longer than the tube. Petals spathulate, minute or 
wanting. Stamens with dilated filaments, minute in female 
flowers. Disk hairy. Ovary rudimentary in male flowers; 
style deeply 2-4-fid. Fruit -2 inch long, obovoid, supported 
by the flat circular calyx-tube; seeds 2-4, shining, yellowish- 
brown grooved on the back, groove open, the edges thickened. 
R. persica, Lawson in FI. Brit. Ind., I, p. 638, eir parte. 

Himalaya 2-5,000 feet. Salt Range. Trans-Indus to the Ganges 
in dry roc^ places. Common in Hazara and Rawalpindi. Flowers 
with the leaves in March — ^April. 

2. Rhamntts virqata, Roxb. 'Eort. Beng. (1814) p. 17. 
— deciduous shrub or small tree, brancKes usually ending fitf 
a sharp slender tbbm, young shoots minutely pubescent, 

branches with thin, smdoth, shining bark. Leaves opposite or 
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Bub-opposite (fascicled on dwarf shoots), 1-4 inches long, vari-- 
able, from narrowly elliptic-lanceolate to broadly ovate or obo- 
yate, thin, membranons, slightly puberulons on both surfaces, 
acuminate, base acute, crenate^ serrate, lateral nerves arcuate, 
converging; petiole •2-4 inch long, pubescent. Flowers 4- 
merous, unisexual, green, in many-flowered, axillary clusters;. 
pedicels Aliform •2-S inch long, pubescent or glabrous. Calyx 
•15 inch long, lobes longer than the tube. Filaments not di- 
lated. _ Disk glabrous. Style deeply fid. Fruit -2 inch long, 
obovoid ; seeds 2-4, dart-brown, shining, groove closed except 
at the lower end when the seed is ripe. B. dahurica, PaU. 
FI. Brit. Ind., I, p. 639."' Vem. seta-paja (Ep.) 

Himalaya 2,500-9,000 feet, common between 6,000 and 8,000 feet 
from the Indus eastwards, also Trans-Indus. Flowers : April — June, 
with or just after the young leaves. 

3. Ehamnus puitPUREA, Edgeio, in Trans. Linn. Soc. 
XX. (1846) p. 44 , — X deciduous unarmed shrub, shoots minute- 
ly puberulous when young, at first green, afterwards purplish. 
Leaves alternate, 2-6 inches long, elliptic, elliptic-lanceolate 
or ovate, acuminate, thin, membranous, pubescent heneatE 
when quite young, remaining bearded in the axils of the nerves 
otherwise glabrous, serrate, the teeth with deciduous tips, late- 
ral nerves arching, prominent ; petiole -3-5 inch long. Flowers 
5-merous, hi-sexual, green, in axillary clusters; pedicels *1-4 
inch long, minutely pubescent. Calyx -1 inch loitg, lobes 
equalling the tube. Petals 0. Filaments’ short. Disk 
glabrous. Style short, divided nearly to the base. Fruit -25 
inch long, obovoid; seeds black, heart-shaped with a shallow 
wide-open groove. Vern. rangreh (Bash). 

Himalaya 6-10,000 feet from the Indus eastwards, also Trans-Indus < 
Fairly common in moist ravines, somewhat gregarious. Flowers : April — 
June, with the young leaves. 

4. Ehamnus thiquetua. Wall, in Roxb. Rl. Ind. ed. 
Carey, II (1824) p. 3T6. — small unarmed tree, shoots grey- 
tomentose when young, afterwards ashy-CToy. Leaves 2-6 by 
1-2*5 inches, elliptic-oblong or elliptic, subcoriaceous, glabrous 
above/ minutely ^ey velvety tomentose beneath, crenate-ser- 
rate, the teeth with deciduous tips, apex acute, base usually 
rounded ; petiole -3-1 inch long, tomentose, channelled above. 
Flowers -1 inch across, 5-merous, bi-sexual, greeu, in cymes 
which are arranged in axillary racemes 1-3 inches long, usually 
hearing a few small leaves ; pedicels -1 inch long or less. Calyx 
•1 inch long, pubescent, lobes equalling the tube. Petals 
broadly ohovate, emarginate, clawed. Stamens exceeding the 
petals. Disk glabrous. Style short j stigma minutely loh'ed. 
Iruit -2 inch long, 3-lohed, sqeds 3, with a broad groove. Vern. 
girgitTian (Ea.). 

Himalaya and Suh-Himalayan tract from the Indus eastwards. 
Salt Range, Trans-Indus. Common. Flowers: July — ^August. As- 
cends to 6,000 feet. Gamble (Man., p. 186) says a handsome wood of 
an olive-brown color, which would be useful for turning and small 
carving.” The tree is however quite a small one. 
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5. Ehamktts pbocitmbeks. Edgew, in Trans. Lmn. Soc^ 
tSX (1846) p. 43. — A. small evergreen prostrate shrub, young 
shoots pubescent. Leaves alternate, -3-1 inch long, elliptic, 
ihe smaller rounded at both ends, the larger narrowed at both 
ends, coriaceous, dark glossy green above, sharply serrate, 
teeth cuspidate, glabrous, midrib depressed above, prominent 
beneath; petiole •! inch long; stipules subulate, persistent. 
Flowers -1 inch across, 6-merous, bi-sexual, green, axillary, 
usually solitary; pedicels *2—3 inch long, filiform, minutely 
pubescent. Calyx-tube saucer-shaped, lobes exceeding the 
tube. Petals 0. Disk glabrous. Style short, thick, more 
or less 3-fid. Fruit *2 inch long, black, shining; seeds not 
grooved but with a broad flattened tubercle covering one side. 

Himalaya 6-9,000 feet from the Ravi eastwards. Flowers: May — 
July. A handsome little plant found on rocks, not common in the, 
Punjab but occurs at Mathiana, on Shali and elsewhere in the Simla 
Hills. Also in Bharmaor, Ohamba. 

6. Rhamnus prostbata, Jacquern. ex Parher in Kew- 
Bull. (1921) p. 217. — A. dwarf rigid deciduous shrub, appa- 
rently only a few inches high, branches ending in stout sharp 
thorns. Leaves alternate, *3—4 by *2—3 inch, mostly clustered 
on dwarf shoots, elliptic, obtuse, obscurely seri'ate, glabrous; 
petiole *05 inch long, minutely pubescent. Flowers minute, 
solitary, axillary, 4-merous, green; pedicels *1 inch long, fili- 
form. Calyx-tube saucer-shaped, lobes as long as the tube. 
Petals minute, oblong, notched at the apex. Disk glabrous. 
Stamens exceeding the petals. Style short, stout, minutely 
3-fid. Fruit '16 inch long, ohovoid, black; seeds brown, 
shining, minutely lacunose, with a broad shallow groove bifid 
at the apex. E. persica, Lawson, FI. Brit. Ind. I p. 638, ex . 
parte. 

. Himalaya 9,000-14,000 feet. Afghanistan to Garhwal. Lahaul, 
Spiti, Kuna war. A dwarf plant of rocky ground. Grows adpressed 
to the rock and follows its contours, the stiff twigs ending in sharp thorns 
stand out a right angles to the rock and protect the foliage. Flowers: 
May. 

4. H OVEN I A, Thunh. 

(In honor of David Hoven, a senator of Amsterdam. The follow- 
ing IS the only species.) 

Hovenia dtjlcis, Thunh. FI. Jap. (1T84) p. 101.— A 
deciduous tree, shoots pubescent. Leaves alternate, 4-g by 

2- 3-5 inches, ovate or elliptic, acuminate, base often unequal,* 

3- nerved, membranous, serrate, glabrescent above, hairy on 
the nerves beneath, lateral nerves 3-5 pairs, arching and anasto- 
mosing within the margin; petiole -5-1 inch long; stipules lan- 
ceolate, deciduous. Flowers -2 inch across, greenish- white 
in solitary or twin, axillary and terminal, pedunculate, many- 
flowered, dichotomous cymes, 1-3 inches long. Peduncles and 
branches rather stout, tomentose; pedicels *06 inch long/ 
slender, Oalyx-tube broadly obconic, lobes 6, acute, exceed- 
ing the tube. Petals 6, clawed, wrapped round but rather 
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shorter than the stamens. Disk lining the calyx-tube, margins 
free, hairy. Ovary conic, sunk in the disk, 3-celled ; style 3- 
cleft. Fruit *3 inch diameter, baccate, globose, suj^ported by 
the persistent calyx-tube, 3-lobed, 3-celled, 3-seeded, the outer 
covering tough, separating from the inner membranous endo- 
carp ; the peduncle and cyme-branches ultimately thickening, 
fleshy, edible, aromatic. 

Chamba and Bashahr, not common, 3-6,500 feet. Flowers : April 
— June. Apparently not indigenous to the Punjab but originally in- 
troduced on account of its edible “fruit’’. Wild in Japan, China 
and possibly Nepal. Not much cultivated in Cham b a, the existing trees 
being mostly old. Has much the appearance of Celtis australis except 
for its rough bark. 

5. SAGERETIA, Brongn. 

(In honor of A. Sageret, a French botanist of the nineteenth cen- 
tury.) 

Shrubs, armed or not, sometimes scrambling. Leaves 
opposite or sub-opposite, stipules minute. Flowers small, bi- 
sexual, fascicled, the fascictes arranged in terminal and axil- 
lary spikes or panicles. Calyx 5-fid, lobes ovate, acute, keeled 
within. Petals 5, clawed, enclosing the stamens. Stamens 
-5, equalling the petals. Disk cup-shaped, filling thfe calyx- 
tube, margins free, obscurely 5-lobed. Ovary ovoid, sunk 
into but free from the disk, 3-celled; style short, 3-grooved; 
stigmas 3. Fruit baccate, globose, coriaceous, indehirilcent, 
pyrenes normally 3. DisTUiB. Species 10; Central and East 
,Asia, Java and the warmer parts of jSTorth America. 

Lateral nerves prominent, 5-8 pairs; 
leaves 1*5-4 inches long ... 1, S. oppo sit i folia. 

Lateral nerves not prominent, 3-4 pairs, 
leaves *3-2 inches long ... 2. S. theezans. 

1. Sageuetia opposiTiFoniA, Brongn. in Ann. Sc. Nat. 
.$ex. 1, X (1827) p. 360. — ^A large shrub often scrambling,’ 
Wanches tomentose when young, often armed with short stiff 
thorny branches. Leaves l‘5-4 by *7-1*5 inches, ovate-ohlong, 
acute or acuminate, serrate, sometimes ohscui’ely, clothed 
when young especially beneath, with deciduous woolly tomen- 
tum, base rounded or suhcordate, suhcoriaceous ; lateral nerves 
strongly impressed above, prominent beneath, 5-8 pairs ; p^tiple 
•2- *5 inch long; stipules minute, dark-brown. Flowers *1 inch 
across, greenish-yellow, sessiltj, in terminal and axillary, to- 
mentose panicles. Calyx- tube saucer-shaped, lobes exceeding 
the tube. Petals keeled on the hack. Disk deeply cup- 
shaped. Fruit *2-3 inch long, obovoid, black when ripe, edi- 
ble. 

Along the foot of the Himalaya from the Indus eastwards ascend-^ 
ing to 6,000 feet, not very common. Flowers at various seasons, 

2. Sageretia theezans, Brongn. in Ann. Sc. Nat. sir. 
I, X (1827) p. 360. — ^An evergreen shrub 10-12 feet high or 
less, branches stiff, often ending in thorns. Leaves -3-2 inches 
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long, elliptic or STiborbicular, coriaceous or subcoriaceous 
Kgtt- or dark-green above, serrate or almost 'entire; laterp,! 
nerves 3-4 pairs, tbe lowest pair basal; petiole up to *2 inch 
long; stipules small, dark-brown. Flowers less tban *1 inck 
across, sessile, green, in axillary and terminal, interrupted 
spikes or panicles. Calyx saucer-sbaped, lobes exceeding tKe 
tube. Petals obovate, emarginate. Fruit -2 inch long, blacky 
sweet, edible, seeds usually 3. Collett, FI. Siml., fig. 30. 
Vern, ganger , hanger (Rawalp.). 

Vae. theezans proper. Leaves glabrous or nearly so 
beneath, bright green. 

Vae. Beais^deethiaxa { sp . Aitch *). — eLaves densely white 
velvety tomentose beneath, dark green above. 

Sub-Himalayan tract from tlie Indus to the Jhelum, Salt Range, 
also in Kagan, Chamba and the Sutlej valley, ascending to 8,000 feet. 
As suggested by Brandis I do not think it possible to separate S. thee- 
^ans and JBrandreihiana though extreme forms are very distinct. Var» 
theezans proper occurs in Chamba and Bashahr; var. Brcmdrethiana 
in the Salt Range, Rawalpindi and the outer hills of Hazara. In the 
Kagan valley intermediate forms are found. Flowers at various sea- 
eons. 

6. GOUANIA, Linn. 

’ In honor of Anthony Gouan, a professor of botany at Montpelier. 
Distbib. Species about 50; chiefly Brazilian.) 

Gouania xeptostachta, DC . Prodr ,, II (1825) p. 40. — 
large shrub climbing by means of terminal tendrils, branches 
smooth, glabrous or Uearly so. Leaves alternate, 2-4 by l*5-2*5 
inches, ovate, abruptly acuminate, base truncate or cordate,’ 
3-nerved or 5-nerved by an additional smaller pair, more or 
less pubescent beneath when young, lateral nerves rather con- 
spicuous, 4-5 pairs, arcnate; petiole -3—7 inch long, obscurely 
glandular at the top; stipules deltoid, often with persistent 
bases and deciduous tips. Flowers ^15 inch across, white, 
polygamous, fascicled, the fasciclws arranged in axillary and 
terminal spike-like racemes, 6-10 inches long, often panicled 
at the endsirf)f vigorous shoots. Eachis pubescent or tomentose ; 
fascicles in the axils of deciduous, linear, acute bracts -07 
inch long ; pedicels -05 inch long. Calyx saucer-shaped, lobes 
5 (-6) equalling the tube, keeled at the tips within. Petals 
5 (-6), inserted below the margin nf the disk, folded round th«5 
stamens. Stamens 5 (-6) inserted on the margin of the disk, 
not longer than the petals ; filaments narrowed upwards. Disk 
glabrous, filling the calyx tube, the margin produced iu^ front 
of each calyx-lohe into a hbrn-like process (apt to he taken for 
sfaaminodes). -Ovary inferior, sunk in the disk, 3-celled ; styl^ 
short, 3-fid stigmas minute. Fruit capsular, *5 iuch long, 
3- winged, dehiscent, tipped by the persistent calyx-tube ; seeds 
3, dark-brown, polished, obovate, -16 inch long, the ove or two 
inner facets concave, the outer convex. ^ 

Sub-Himalayan tract from the Kangra District eastwards. A.oohsr 
picuous and father ornamental plant when in flower. Flowers : Au- 
gust — September. 
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7. HELINUS, E. Meyer. 

(From tlie Greek helixt a tendril. Distrib. Species 4; Africa,* 
Madagascar and India.) 

HeIiINTJs lanceolatus, Brandis^ For. FI. (1874) p. 574.— 
'A slender unarmed, climbing sbrub, climbing by means of ter« 
minal tendrils, branches ribbed, glabrous or the youngest slight- 
ly hairy. Leaves alternate, 1-5-3 by -4-1-3 inches, ‘^mailer to- 
wards the ends of the shoots, lanceolate, entire, gradually nar- 
rowed to a point, base rounded, S-nerved, glabrous or nearly 
so, paler beneath ; petiole -4 inch long or less, slender, hairy ; 
stipules small, acute, dark-colored, ciliate Flowers -2 inch 
across, greenish, in axillary umbellate cymes towards the ends 
of the branches. Peduncle -5-1 inch long, slender; pedicels 
filiform, -1-3 inch long; bracts small, dark-colored, ciliate. 
Calyx-tube broadly oboonic; lobes 5, equalling the tube, tips 
shortly acuminate, keeled within. Petals 5, inserted beneath 
the margin of the disk, folded round the stamens. Stamens 5,; 
inserted beneath the margin of the disk, anthers exserted be- 
yond the petals. Disk glabrous, filling the caljrx-tube, margin 
thin, free, unlobed. Ovary sunk in the disk, inferior, 3-celled; 
styles short, 3-cleft; stigmas recurved. Fruit capsular, -2-3 
inch' diameter, globose, inferior, ultimately dehiscent, 3- 
seeded; seeds -2 inch long, dark-brown, polished smooth. 

Sub-Himalayan tract and Himalaya ascending to 4,000 feet from 
the Indus eastwards, Salt Range, Siwaliks; fairly common. Flowers 
more or less throughout the year. 

8. VENTILAGO, Gaertn. 

(From the Latin yentilo, I swing in the wind and ago^ I drive 
away. Distrib. Species about 16; tropical.) 

Ventilago cAEYCUiSft'A, Tulasne in Ann. So. Nat, Ser. 4, 
VIII (1857) p. 124. A large evergreen climbing shrub with 
strong woody tendrils ; young parts and inflorescence^pubescent. 
Leaves 2-5 by 1-2-5 inches, ovate, elliptic, or elliptic-oblong, 
base oblique acute or rounded, apex usually acuminate, entire 
or crenate, glabrous when mature, subcoriaceous, lateral nerves 
6-8 pairs slender arcuate; petiole -2-4 inch long. Flowers -2 
inch across, greenish with an offensive odor, in terminal pani- 
cles. ^ Calyx pubescent, tube obconic, lobes 5, acute, keeled 
within. Petals 5, triangular-obcordate. Disk 5-angled, its 
margin free. Ovary pubescent, sub-globose, 2-celIed, im- 
mersed in the disk; style short, compressed; stigmas 2, short. 
Fruit a subglobose nut -2 inch diam. girt about the middle 
by the persistent calyx-rim and prolonged into a linear pube- 
scent reticulate wing 1-5-2 by -3- -4 inch, midrib prominent 
ending in the remains of the bifid style. • 

Sub-BKmalayan tract near the Jumna. Kalesar, not common. 
Flowers : February— March. 
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XXX. V ITAO EJEn ( Ampelidace^. ) 

Climbing skrubs or small erect trees or shrubs, sometimes 
herbaceous, juice copious watery, stems and branches nodose. 
Leaves alternate, simple or variously compound, stipulate. 
Flowers regular, bi-sexual (rarely unisexual) Usually small 
^nd greenish, in cymes, racemes, panicles or thyrses, inflore- 
scence usually leaf-opposed ; peduncles often transformed into 
simple or compound tendrils, the. ultimate branches of which 
sometimes end in adhesive disks. Calyx small, entire or 4-6- 
toothed or -lobed. Petals 4-6, free or cohering, valvate. Sta- 
mens 4-5, opposite the petals, inserted at the base of the disk 
or between its lobes. Disk between the stamens and ovary,* 
very various in form. Ovary sunk in the disk, 2-6-cellea; 
ovules 1-2 in each cell, ascending, anatropous; style short or 
0; stigma minute or discoid. Fruit baccate, l-G-celled, cells 
1-2-seeded. Seed erect, often rugulose. DiSTitrs. A small 
family in the tropical and temperate regions of the world. 

Climbing shrubs; stamens free, ovary 2- 
celled ... ... ... 1. Vitis. 

Erect sbmbs; stamens connate and ad- 
nate to tbe petals; ovary 3-6-celled ... 2. Leea. 


1, VITIS, Liim. 


(The Latin name of the vine.) 


Climbing shrubs, usually with tendrils, very rarely erect. 
Leaves simple or compound, alternate; stipules membranous, 
deciduous. Flowers small, 4- or 5-merous, in umbellate, 
paniculate, racemose or spicate cymes. Calyx short, entir© or 
lohed- Petals free or cohering at the apex. Disk very vari- 
ahle. Ovary 2-ceIled ; ovules 2 in each cell ; style 0 or subu- 
late. ^ Berry ovoid or globose, 1-4-seeded. Seeds very vari- 
able in shape and sculpturing^ Distbib. Species ahoui 375; 
tropical and sub-tropical regions, less common in temperate 
regions. 

Tbe genus was monographed by Plancbon in Volume V of De Can- 
dolle’s Monograpbise Phanerogamarum and divided up into a number 
of genera. Tbe species described below fall into tbe following genera 
of Plancbon: — 


Vitis. — ^Petals 5, cohering in a calyptra ... 


Ampelocissus. — Petals 5 (rarely 4), dis- 
tinct, Disk annular. Style short, coni- 
cal ■••• 


Ampelopsis. — Petals 5 (rarely 4), distinct. 

Disk cupular. Style subulate ^ 
JParihenocissus. — ^Petals 5, distinct (rarely 
cohering at tbe apex). Disk inconspi- 
cuous, adnate to the base of tbe ovary. 
Stylo short, thick — ' 


Vitis parvifolia, Eoxb. 
Vitis vifiifera^ Linn. 
Vitis lanata. Eoxb. 

(ex parte.) 


Vitis latifolia, Eoxb. 
Vitis lanata, Eoxb. 

m (ex parte.) 
Vitis divarieataa WalL 

Vitis persiea, Boiss. 


Vitis semicordata. 
Wall. 
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Cissus . — ^Petals 4. Disk cupular. Style sub- 

••• ••• ... Vitis trifolia, Linn. 

Teirastigma . — ^Petals 4. Style 0. Stigma 
dilated flat, more or less four-lobed ... Vitis capreolata, D, 

Don. 

Later botanists Lave divided tbe genus up in various ways. Por* 
practical purposes when dealing with a small number of species it ia* 
more convenient to keep it intact. 


Leaves simple. 

Leaves 2-3 inches long; plant with ten- 
drils ... ... 1. V, parmfolia. 

Leaves 2-4 inches long; plant without 
tendrils ... ... ... 2. P. persica. 

Leaves 3-7 inches long. 

Petals distinct; leaves pubescent be- 
neath. (See also V. lanata var, glabra.) 3. V. latifolia. 
Petals cohering; leaves with deciduous 
tomentum beneath * ... ... 4. V, vinifsra. 

Petals free or cohering; leaves with 
dense woolly tomentum beneath ... 5. V. lanata. 
Leaves pahnately trifoliate. Stems woody. 

Inflorescence terminal (rarely leaf-oppos- 
ed), not tendril bearing ... ... 6 . V. semicordata. 

Inflorescence leaf-opposed, bearing a ten- 
dril' ... ... ... 7. P. divaaicata. 

Leaves pinnately trifoliate. Stems herba- 
ceous flattened ... ... ... 8. P. trifolia. 

Leaves pedately 6-foliate ... ... 9. P. capreolata. 


1. Vitis parvifolia, Eo^b. Hort, Beng. (1814) p. 18. — 
A wide-trailing climber, branches and tendrils gl-^Drous, the 
iaiter bifid. Leaves 2-3 by 1-5-2 inches, ovate, base truncate 
or cordate, apex usually long-acuminate, sharply and deep- 
ly serrate, often 3-lohed, 6-iierved at the basoT bearded 
in the axils of the nerves, otherwise glabrous, thin, mem- 
branous; petiole -5-1 inch long. Inflorescence leaf-opposed, 
bifurcate, not exceeding 2 inches. Flowers minute, green,, 
umbellate on tubercles or short peduncles along the branches 
of the inflorescence. Pedicels -1-2 inch long, ver 3 ’ slender. 
Petals '5, cohering at the apex. Disk of 5 more or less confl,u- 
ent glands adnate to the base of the ovary. Stamens some- 
times 6 in male flowers, filaments many times longer than the 
anthers; in bisexual flowers filaments as, long as the anthers. 
Style very short. Berry black, globose, the size of a pea. 
Seeds 2-4, rounded on the back with a spathulate tubercle, 
fece wedge-shaped (if more than, two seeds axe developed) with 
fallow grooT^s on either side of the ridge. Vitis flexuosa, 
Thunb. var parvtfoUa, Planch. DC. Mongr, Phan. V, p. 348. 


Himalaya ^7,000 feet from the Indus eastwards. Common in the * 
e^t ^njab Himalaya, in Hazara less frequent than P. persica. See 
also V. lanata, Roxb. var. glabra. Stems up to 3 inches diam. at the- 
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2. ViTis PEESicA, Boiss, FL Orient. I (1867) p, 955.—^ 
A wide-spreading slender climber, branches glabrous, pale- 
brown, ecixrhose. Leaves 2-4 inches long, broadly ovate, 
usually 3-lobed, base truncate or shallowly cordate, apex usu- 
ally long-acuminate, sharply and coarsely toothed, 5-nerved 
at the base, the axils of the nerves tumid, membranous, pale 
beneath, quite glabrous ; petiole -7-2 inches long. Inficrescence 
leaf-opposed or terminal, 2 or more times dichotomously 
branched, 2-3 inches long, common peduncle about 1 inch 
long. Flowers green, not umbelled. Pedicels •1--2 inch 
long, rather stout. Petals 5, not cohering at the apex. Disk 
cupular, adnate to the base of the ovary. Style subulate. 
Berry black, the size of a pea, with two rings at the base, one 
being the persistent calyx and the other the slightly accre^ 
scent disk. Seed similar to that of F. parvifolia, Boxb., but 
with a spathulate spot (not raised) in place of the tubercle,. 
^ATwpelopsis vitifolia, Planch. 1. c., p. 454. 

Hazara common, 5,000 feet. Chamba 6,000-8,000 feet, in. the dry 
portion of the upper Ravi valley, Disteib. Trans-Indus. The plants 
described is form Griffithii of Planchon. 

3. Vms nATiFOLiA, Eozb. 'Hart. Beng. (1814) p. 18.-— 
A large deciduous climber, stems hollow, bark corky, tendrils- 
long, bifid. Leaves 3-7 inches long, orbicular-cordate, 3-7* 
angled or -lobed sharply and irregularlj^ toothed, glabrous 
above, more or less pubescent on the nerves beneath, basal' 
nerves 5-7, the lowest pair branched on the lower side ; petiole 
2-5-4 inches long. Inflorescence a leaf-opposed, compact, 
thyrsoid cyme. Peduncle long, usually hearing a bifid tendril 
close below the flowers. Flowers reddish-brown, Petals 6, 
not cohering at the apex. Ovary immersed in the disk. Style 
0. Beny about -3 inch long, black, 2-, rarely 3-seeded, edi- 
ble. Seeds elliptical, with a linear tubercle on the back and 
the margins transversely rugose, bluntly ridged on the face. 
Ampelocisms latifolia, Planch 1. c., p. 370. 

Sub-Himalayan tract from the Ravi eastwards. Attains a dia- 
meter of _2 inches or more. Large stems when cut into sections and 
held vertically exude a quantity of water which may he used for drink- 
ing, Flowers: May — Jnly. 

4. ViTis viNiPEEA, Linn. Sp. PI. (1753) p, 202. — ^A large 
deciduous climber, tendrils long, bifid. Leaves 3-6 inches 
long, orbicular-cordate, more or less deeply (3-) 5-lobed, mar- 
gin irregularly and coarsely toothed, glabrous or nearly so 
above, clothed beneath with deciduous grey tomeutum, thin, 
membranous; petiole 1-5-3 inches long. Inflorescence leaf- 
opposed of panicled cymes; peduncle sometimes bearing an 
unbranched tendril below the flowers. Flowers green. Fein^ - 
6, cohering at the apex. Disk of 5 hypogynous glands adnate 
to the base of the ovary. Style very short, thick. Berry 
very variable in size, bluish black or greenish. Seeds 
2-4, pear-shaped, with a disooidal tubercle on the back from 
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wMcli a low ridgo ruiLS over the top and down the ventral face. 
The Gmpe Vine. Vern. angilr. 

Indigenous from the Barbary States to Trans-Caucasus. Cultivat- 
ed in Hazara, Cliamba and Kunawar and less frequently in tlie plains 
of the Punjab. 

5. ViTis LAiTATA, Rocch. HoTt. Beug. (1814) p. 18. — A 
large woody climher, branches petioles and inflorescence more 
or less woolly tomentose, tendrils long, bifld, one branch some- 
times again forked. Leaves very variable, 3-6 inches long, 
sometimes longer, broadly ovate from a truncate or cordate 
base, undivided, angled or indistinctly lobed, shortly acumi- 
nate, dentate or sharply serrate, glabrous or nearly so above 
when mature, more or less clothed beneath with dense short 
woolly tomentum; petiole stout, 1-6-4 inches long. Inflore- 
scence Jeaf-opposed, very variable, forked, subcorymbosely 
divided or th 3 rrsiform, sometimes tendril bearing. Pedicels 
slender. Flowers green. Petals^ 5. Disk of 6 hypogynous 
confluent glands. Stamens sometimes 6 in male flowers, fila- 
ments many times longer than the anthers; in bisexua-’ flowers 
filaments as long as the anthers. Style 0. Berry -3 * inch 
diameter, black, 1-3-seeded. Seeds- obovoid, with a very short 
beak at the base and a spathulate tubercle on the back from 
which a low ridge runs over the top, ventral face wedge-shaped 
(if more than two seeds are produced) with a shallow linear 
groove on each side; of the ridge. V. lanata, Eoxb. Planch, l.c., 
p. 328, and Ampelocissus mgosa, Planch. L b., p. 376, V. 
^rugosa, Wall. 

jt 

Himalaya and Sub-Himalayan tract from the Indus eastwards, as- 
cending to 8,000 feet, common. Stem up to 3 inches diameter 
bark black. There has been much confusion over this plant 
Plancbon, Sir George King and other botanists have endeavored 
to separate V. rugosa, Wall., from V, lavtata, Hoxb, According 
to Planch'on 1. c., p. 329, V. rugosa,^ Wall., differs from V. 
la/nafa, Roxb., in having the petals spreading, whereas the latter has 
the petals united in a calyptra. This character is not always easy to 
• observe in dried specimens particularly when the flowers are mostly 
still unopened and it is clearly valueless as I have a freshly dried speci- 
men from Rupi in Bashahr State which shows in the same inflorescence 
flowers with the petals separating at the top and remaining attached to 
the torus with recurved tips and flowers in which the petals come away 
from the torus with the apices united. Sir George King in Jouin. 
Asiatic Soc., Bengal, LXV^ II, 2 (1896), p. Ill, says of V, rugosa, Wall. 
— This species^ has tendril hearing thyrses which do not bifurcate and 
the pubescence is felted and of a bright rufous color.” The point as 
to whether the inflorescence bears a tendril 'or not is certainly of no 
value ^ as specimens frequently show inflorescences with and without 
tendrils on^the same branch. The color of the tomentum is equally un- 
reliable it is white on young leaves becoming red in time. Sir George 
King further remarks that the glabrous variety of "F. Icmaia^ Roxb., 
''so closely approaches P. parvifolia, Roxb., that I. do not think the' 
latter can be maintained as a species.” As regards the Punjab I 
believe the plant called P. lanata, Roxb. var. glabra^ Lawson to be 
a hybrid between P. parvifolia, Roxb. and P. lanata, Roxb. In both 
these the flowers are polygamo-diocious and in both I suspect that 
the bisexual flowers are functionally female as the stamens are very 
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small and wither as soon as the cal^tra falls off so that hybrid? are 
not improbable and the hybrids are intermediate in characters be*>ween 
the two parent species though less numerous. Occasionally a ])lant 
can be found intermediate in characters between the hybrid and one 
or other <of its parents so that a range of specimens could be collected 
uniting V . parvifolia and V. lanata which in the field are distinct 
and unmistakable species. In the herbarium these hybrids (as- 
suming that this is their true origin) resemble V, parvifoJia rather 
than y. lanata so that treating them as a variety of the latter 
is unsatisfactory. In the field they often look much more like V. 
lanata having the lower leaves 8 inches across or more but soon becoming 
glabrous or nearly so beneath. Mr. Dunn (mss. in Herb. Kew.) has 
pointed out that similar intermediates occur beyond the range of 
V. lanata and hence cannot be hybrids between T. lanata and y. 
flexuosa but should he considered forms of the latter. Against this 
view I find that the intermediate forms from areas where V. parvifolia 
and y. lanata do not both occur are somewhat different and might 
still be hybrids with other parents and I am not satisfied that Planehcn 
is justified in reducing V. panvi folia Roxb. to V. flexuosa, Thunb. V, 
ritgosa. Wall, if it differs at all from V, lanata, Roxb. seems to do 
so only in the leaves being more markedly cordate and ^ in having 
•a slightly different toothing of the margin. Flowers : April — June. 

6. ViTis SEMicoRDATA, Wall, in Roc^b. FI. Ind. ed. Gasrey^ 
II (1824) p. 481. — large deciduous climber, young shoots 
glat»i;pus or slightly pubescent, tendrils branched, enrif?ig in 
adhesive disks, sometimes wanting. Leaves pinnately trifoli- 
ate ; petiole up to 6 inches long, terminal leaflet up to 6 inches 
long, ovate or obovate, base cuneate or rounded, tip long-acu- 
minate, margin coarsely cuspidate-serrate, lateral leaflets ob- 
lique, one side semicordate, the other semielliptic, midrih 
usually curved ; dull g^een above, pale beneath, thin, membran- 
ous, petiolules 0—2 inch long." Inflorescence of terminal or 
sometimes leaf-opposed, 2- or 3-chotomous C 3 mies, shorter than 
the leaves. Flowers yellowish-green, 4- or 5-meroua. Pe- 
tals ending in a conical hood which encloses the anther in bud, 
spreading and reflesed in flower. Disk inconspicuous. Style 
short, thick. Berry hlack, the size of a small pea, 1-4-seeded. 
Seeds obovoid, with one (or 2, if more than one seed develops), 
flattened faces, nearly smooth 

Vab. ttpica. — ^T oung branches, petioles and nerves on the 
-under surface of the leaves hispid- pubescent. Yitis 
ana, Brandis, var. semicordafa Lawson in FI. Brit. Ind. I, p. 
655. Parthenocissus semicordofa Planch. 1. c., p. 451, 

Var. Poylei, King. — ^All parts quite glabrous. Yitis 
himaj^yano , Brandis, For. Flora, p. 100 et Laws, in FL Brit. 
Ind. I., p. 656. Parthenocissus himcdayoma. Planch. 1.. c., 
-p. 460. Collett, FI. Siml., fig. 31. 

Himalaya from the Indus eastwards, common, 6-10,000 feet. 
Climbs over the tallest trees with a stem up to 6 inches diameter. 
Both varieties are found growing together but they seem to be fairly 
-well marked. The leaves turn a bright red color in autumn. Flowers : 
April — ^May. 

7, Tins nivARicATA, WaU. Cat. (1828) No. 6994 h. — ^An 
-extensive slender climber, stems hollow, tendrils long, bifid. 

H 
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Leaves palmately 3-, rarely 5-foliate, occasionally simple^ 
lobed or imperfectly 3-foliately divided; petiole up to 5 inclies 
long, terminal leaflets up to 8 inches long, elliptic or narrowly 
ovate, base cuneate sometimes broadly, tip acute or acumi- 
nate, ' margin cuspidate-serrate (not coarsely) or sub-entire, 
lateral leaflets oblique, one side semicordate, usually with one 
more or less distinct lobe, the other semielliptic, midrib 
straight or curved; thin, membranous, clothed on both sides 
but particularly beneath with white or pale-brown deciduous 
tomentum, when mature nearly glabrous; petiolules up to 1 
inch long, those of the lateral leaflets slightly shorter. Inflore- 
scence of leaf-opposed, 2- and 3-chotomously divided cymes; 
peduncle 2-6 inches long, bearing a branched tendril below the 
flowers. Flowers brown, red or purple. Petals 5, spreading, 
slightly hooded at the tips. Disk crenate, adnate to the base 
of the ovary. Style inconspicuous, fruit globose, the size of 
a small pea, 3-4-seeded. Seed's elliptic, -3 by -15 inch, flat, 
one side with an oval depression from which numerous grooves 
radiate, the other side with a low broad ridge widening from 
the base upwards. Ampelocissu^ divaricata^ Planch. 1. c., 
p. 378. 

Himalaya from the Sutlej eastwards 4,000-6,000 feet. Simla and 
Bashahr. A plant of open hillsides growing ovcsr shrubs, in lied^res 
or on rocks. Common near Simla. Flowers : July — September. 

8. Titis ;rEiFOLiA, Linn, Sp, PI. (1753) p. 203. — An ex- 
tensive climber, stems herbaceous or woody at the base, com- 
pressed, densely pubescent when young, tendrils leaf-op- 
posed, short, branched, ending in adhesive disks. Leaves pin- 
nately 3- foliate, petiole up to 2 inches long; leaflets up to 2*5 
inches long, ovate, elliptic or obovate, base cuneate or round- 
ed, apex acute, margin more or less coarsely toothed, lateral 
leaflets slightly oblique; the broader side often faintly lobed ; 
rather thick, and succulent, more or less pubescent on both 
sides; petiolules of the terminal leaflets up to *5 inch long, 
of the lateral leaflets 0--2 inch long. Inflorescence of axillary, 
terminal or leaf-opposed, 2- or 3-chotomous cymes ; peduncle 
exceeding the petioles. Petals 4, distinct, hooded at the tips. 
Disk 4-lobed, adnate to the base of the ovary. Style subulate. 
Berry globose-obovoid, 3-4-seeded Seeds triangular, round 
on the back, wedge shaped on the face. Vibis carnosa. Wall. 
FI. Brit. Ind. I, p. 654. Cissus camosa^ Lamk, Planch. 1. c., 
p. 570. 

Plains and lower Himalaya from the Indus eastwards ascending to 
4,000 feet. Salt Range, Changa Manga, Hissar. Common in dry hot 
valleys in the bills, nsnally in hedges. Flowers : July — September, 

9. ViTis cAPEEOiiATA, D. Don, Prodr, FI. Nep. (1825) 
p. 188. — slender glabrous climber with w ir y stems, tendrils 
leaf-opposed, long, slender, usually spirally twisted, some- 
times ending in adhesive disks. Leaves pedately 5-foliate; 
petiole up to 2 inches long, leaflets 1-4 inches long, the 
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lateral smaller, lanceolate, narrowly ovate or obovate, apex 
rounded, acute or acimiinate, margin crenate or sharply senate, 
teeth ending in long cuspidate points, thin, membranous; 
petiolules up to -3 inch long. Inflorescence of pillar.^ or 
terminal, umbelliform cymes; peduncle usually with conspi- 
cuous bracts, 1-5-rayed, rays usually bearing many umbel- 
lately clustered flowers. Petals 4, spreading, somewhat thick- 
ended at the tips. Disk adnate to i.he base of the ovary. Style 
0. Stigma large, flat, four-Iobed. Berry globose, the size 
of a small pea, black, 3-4-seeded._ Seeds obovoid, thick, rounded 
and muricate on the back with linear tubercle, flattened, on the 
face. TetrasUgma serrulatum. Planch. 1. c., p. 432. 

Himalaya 3-7,000 feet from the Indus eastwards. A very orna- 
mental plant growing over rocks and tree trunks. Flowers : August — 
September. 

Tbe two following well-known climbers of gardens in Europe have 
been introduced and are grown in hill stations. 

Yitis inoonstans, Migf . — A large climber clinging closely to walls, 
leaves very variable in size and shape, cordate, ovate, un^vided or 3- 
lobed, subcoriaeeous, shining, glabrous when mature. Native of Japan 
and China (Usually known as A^pelopsis or Vitis Vciichii, Hort.) 
Ahhottabad, Simla. 

Yitis H3BDBBAOea, JShrh . — A large climber with a fine autumn colo- 
ration. Leaves 5-, rarely 3-foliate, dark green above, pale beneath. 
Native of North America. (Usually known as Ampelopsis quinquefolia, 
Mchx.) Ahhottabad, Ohamba. 


2. LEEA, Lmn. 

(In honor of James Lee, a nurseryman and botanist of the 18th 
centuiy.) 


Erect fcubs or trees, sometimes with, herbaceous stems. 
Leaves alternate, l-S-times pinnate or simple ; petioles dilated 
at the base; stipules sheathing. Inflorescence coiymbosely 
cymose, peduncle leaf-opposed. Flowers small, red, yellow or 
green. Calyx 5-toothed. Petals 5, revolute, connate at the 
base and adhering to the stamina! tube. Stamens united at 
the base into a 5-lobed tube* filaments inserted between the 
lobes of the tebe, inflexed ; anthers free and exserted from or 
connate and included within the tube. Ovary inserted on and 
sunk in the disk, 3-6-celled; style short; stigma -Sickened; 
ovules 1 in each cell. Berry 3-8-celled, usually succulent, 
depressed-globose, lobed. Seeds wedge-shaped. Disteib. 
Species about 46 ; tropical Asia, Africa and a few in Australia* 


Leafiets acute, glabrous; flowers red ... 1. L, alata. 

Leaflets abruptly long-acuminate, scab- 

rid; flowers green ... ... 2. L. aspera. 


1, Leba alata, Edgew. in Tfons, Linn. Soc. XX (1846) 

L 36. — ^A large perennial herb dying back to a short woody 
e, stems hollow, sulcate. Leaves imparipinnate; petiole 
grooved, narrowly winged; stiptiles deciduous. Leaflets of 
the upper leaves 5-9, 6-12 by 1-2*5 inches, ^blong, acute, base 


h2 
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rounded or rlioiuboid, sessile or nearly so, glabrous or minutely 
puberulous on tbe nerves beneath., lateral nerves 8-12 pairs. 
Peduncles 3-8 inches long, stout, furrowed, pubescent ; flowers 
crowded, red, -15 inch, across; bracts and bracteoles minute. 
Lobes of the staminal-tube oblong, emar^nate. Anthers con- 
nate. Berries -3-4 inch diameter, reddish-purple. 

Along the foot of the Himalaya from Sirmoor eastwards. Flowers: 
June — July. According to Brandis ^d. Trees, p, 179) Duthie (FI. 
Upper Gang, Plain, I, p, 175) and Haines (Forest FI., Ohota Nag., 
p*. 279) this plant is a shrub 2-5 feet high biit according to Kanjilal 
(For. FI. ed. 2, p. 112) and Brandis (For. FI., p. 102) and judging by 
dried specimens it is herbaceous. Possibly it varies. I have seen no 
Punjab specimens. i 

2. Leea aspeba. Wall, in Boxb. FI, Ind. ed. Carey, II 
(1824) p. 468. — A. large perennial herb or undershrub, stems 
dying back and breaking off at the nodes leaving a persistent 
woody portion at the base, pith large. Leaves towards the ends 
of the shoots simply pinnate or with the lower pinnae 3-foliate, 
lower leaves bipinnate ; petiole not or scarcely winged. Leaflets 
of the upper leaves 5-7, 3-6 by 2-3 inches, ovate or elliptic- 
oblong, abruptly long-acuminate, base rounded or cordate, 
more or less scabrid above and on the nerves beneath, serrate, 
lateral nerves 12-18 pairs, curved and bifurcated near the 
margin; petiolules •2-*7 inch' long, slender. Pedtmcles up to 
2 inches long, trichotomously branched, often geminate, some- 
times almost 0 when the cymes appear clustered, pubescon't; 
flowers greenish, 4 inch across; bracts and bracteoles 
inch long. Lobes of the staminal tube oblong bifid. Anthers 
flee. Berries *3-4 inch diameter, green-slaty colored, finally 
black. 

Sub-Himalayan tract and Himalaya ascending to 6,000 feet from 
the Indus eastwards. In forest undergrowth ; fairly common in 
Hangra. Beaches 6-10 feet in height. Flowers : June — July. The 
fruit is edible. 


XXXL SAPINDAGE/E. 

Trees or shrubs, rarely herbs. Leaves alternate or oppo- 
site, usually compound ; stipules caducous or 0. Flowers usu- 
ally polygamo-dioecious, sometimes irregular. Calyx .usually 
4-5-lobed or 4-5-sepalous, lobes or sepals imbricate, rarelv val- 
vate.^ Petals 4-5 or 0, free, equal or unequal, often bearded or 
bearing a scale at the base within. Disk usually distinct, 
annular or unilateral, sometimes of separate glands, rarely 
wanting in male flowers. Stamens 5-10, usually 8, inserted 
inside, on, or outside the disk; filaments usually free, often 
pubescent; anthers 2-celled, basifixed or versatile. Ovary 
entire, lobed or partite nearly to the base, sometimes excentric, 
1-4-celled ; ovules 1-2, rarely more in each cell, axile, ascend- 
ing; style simple or divided, usually terminal. Fruit cap- 
sular or indehisceni, sometimes winged. Seeds generally exal- 
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buminous, sometimes arillate, usually^ with' a large hilam. 
Disteib. a large family mainly tropical. 

The Staphyleacece, Aceracem and Kippocastanacem are often treat- 
ed as separate families and excluded from the Sapindacess proper. 
Leaves opposite. 

Leaves trifoliate ... ... 1. Staphylea. 

Leaves simple, often palmately lobed... 2, Acer, 

Leaves digitate ... ... 3. JSscvilus, 

Leaves alternate. 

Leaves paripinnate. 

Leaflets, 2-4 pairs ... ... 4. Schleichera, 

Leaflets, 5-10 pairs ... ... 5. Sapindus, 

Leaves simple ... ... 6. Dodoncea. 

1. STAPYHL.EA, Linn. 

(From the Greek Btaphule, a bunch of grapes ; referring to the^ in- 
florescence. Distrib. About 10 species in North Temperate Regions 
and 1 in Peru.) 

Staphylea emodi, Wall. Cat. (1828) No. 4275. — large 
deciduous shrub, bark handsomely marked with pale wliitisli 
reticulations, twigs glabrous. Leaves opposite, 4-14 inches 
long, trifoliate; stipules linear or oblanceolate, *5—7 inch 
long, deciduous. Leaflets 2-6 by '8-3 inches, elliptic, acumi- 
nate, thin, membranous, sharply serrate, glabrous above, pale 
beneath and more or less pubescent when young, the lateral 
subsessile; stipules small, narrow-linear. Flowers 4 inch 
long, regular, bi-sesual, pentamerous, white, in terminal, 
usually drooping panicles 2-4 inches long; bracts -2 inch long, 
linear; pedicels *3-6 inch long, glabrous. Oalyx-tube Tery 
Aort, lobes oblanceolate-oblong, white, petaloid, imbricate* 
Petals -4 inch long, free, imbricate, slightly exceeding and 
narrower than the sepals. Stamens as long as the petals, in- 
serted on the edge of the disk, filaments hairy in the lower 
half ; anthers versatile, broad, introrse, shortly apiculate. Disk 
lining the calyx-tube, obscurely 5-lobed. Ovary S-3-lobed 
and -celled ; styles as long as the stamens, free below, connate 
from the middle upwards; stigma small. Fruit an inflated 
bladder-like capsule 2-2-5 inches long, 2-3-celled and -lobed, 
dehiscing at the apex along ihe ventral suture; seeds few, 
-3-4 inch long, obovoid-globose, slightly compressed, greyish- 
brown, polished, with a large basal scar. The Snahe^stiok. 
Vern, CTiitra^ ndgdaun. 

Himalaya 6-9,000 feet mainly in the inner ranges, from the Indus 
eastwards, also Trans-Indus, fioes not extend far into the inner 
valleys. It is very scarce' in Pangi and not found in Lahaul. Flowers : 
April — ^May. A shrub of forest undergrowth and moist shady ravines. 
The long straight shoots with their ornamental bark are much sought 
a^r for walkmg sticks as they are suppos^ to have the property 
of keeping off snakes. 

2. ACER, Tourn. {The Maples), 

. (The classical name of the Maple^ 

^ Trees or shrubs, buds scaly, the outer scales short, the 
mneir developing when the buds open, oblong,- membranous* 
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Leaves opposite^ simple, entire or loted, or compound ; stipules 
0. Flowers reg*ular, polygamous, usually male and bi-sexual 
on different trees. Calyx usually 5-, sometimes 4-12-partite. 
Petals isomerous with the sepals, sometimes wanting. Disk 
jSixtra- or intra-staminal, annular often lobed, sometimes re- 
duced to separate glands, rarely wanting. Stamens 4-10, usu- 
ally 8, filaments free. Ovary of two carpels, 2-celled, 2-lobed; 
styles free or connate ; ovules 2 in each cell. Fruit of two con- 
nate nuts ultimately splitting apart, the back of each produced 
into a large membranous reticulate wing, the lower edge of 
which is thickened. Distrib. Species about 100; temperate 
and mountainous regions of the Northern Hemisphere. 

The wood of the Maples is generally shining, soft, close- and even- 
grained, with distinct annual rings and no heart wood. It is used for 
making cups, plates, spoons, &c. The leaves are much lopped for fod- 
der. The species are all semishade-hearers and have smooth or nearly 
smooth bark. Vern. trehhan, tarkan, mandar (most species). 


Leaves undivided, entire 

1. 

A, oblongum. 

Leaves 3- (5-) lobed, blantly toothed ... 

2. 

A, pentapomicum. 

Leaves usually 54obed, margins serrate. 

Leaves pale beneath 

3. 

A. ccestum. 

Leaves green beneath. 

Serratures distant, acumen short ... 

4. 

A. villosum. 

Serratures close, acumen long 

5. 

A. acuminatum. 

Leaves 6-7-lobe<r, margins entire 

6. 

A, pictum. 


1. Acer oblongxtm, Wall, ea DC. Prodr. I (1824) p. 593. 
— medium-sized or small evergreen tree, young shoots glab- 
rous. Leaves 2*5-6 by *7-2*5 inches, elliptic-oblong or ovate- 
lanceolate, acuminate, entire, glaucous beneath, base usually 
rounded, 3-nerved, quite glabrous, firm; petioles *7-2 inches 
long, longer on vigorous shoots. Flowers *3 inch across, 
greenish-whiite, pentamerous, in terminal corymbose pubescmIS 
panicles 3 inches long. Sepals *1 inch long, linear, acute, 
slightly hairy within. Petals narrow-lanceolate, slightly ex- 
ceeding the sepals. Disk annular, lobed. Stamens 8-9, glab- 
rous, inserted on or inside the disk. Ovary woolly ; styles fre€i 
almost to the base. Fruit glabroms ; wings 1 inch long, diverg- 
ing, contracted below, back nearly straight; nuts angular, 
clothed with white hairs within. 

Lower Himalaya and Sub-Himalayan tract from the Indus east- 
wards, ascending to 6,000 feet, not common. Flowers: February — 
April. An ornamental tree often grown in gardens in the plains. It 
likes moist places, ravines, &c. 

2. Acer pentapomicum, J. L. Stewart, ex Brandis, For. 
FI, (1874) p. Ill , — X small or medium-sized deciduous tree, 
young shoots glabrous. Leaves 1-6-4 by 2-5-6 inches, broader 
than long, 3-lobed or by a small additional pair 5-lobed, entire 
or bluntly toothed, paler or glaucous beneath, base cordate or 
rounded, 3- (5-) nerved, bearded in the axils of the nerves be- 
neath when mature otherwise glabrous, rather firm; petioles 
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1*5-4 inclies long, slender. Tlowers *3 inch, across, greenish- 
white, pentamerons, appearing with the young leaves in corym- 
bose glabrous panicles 1*5-2 inches long, the bisexual flowers 
terminating dwarf shoots which bear two leaves below the 
panicle. Sepals *15 inch long, ohovate. Petals a little shorter 
and narrower than the sepals. ^ Disk annular 5-lobed, thin. 
Stamens inserted in depressions in the margin of the disk, 5 in 
bi-sexual flowers, as long as the sepals. Ovary glabrous; 
styles connate to the top. Fruit glabrous, wings 1 inch long,* 
diverging, contracted below, back nearly straight, 

Himalaya 2,500-7,500 feet in the inner dry valleys. Common in 
Kagan and Kunawar and more or less gregarious in association with 
other plants characteristic of the inner dry valleys such as Quercns Ilex 
and Fi'cixuius xanihoxyloides. Also along the Jlieium in Hawtilpiudi 
District from 1,800-3,500 feet. Chamba, Upper Ravi Valley, scarce. 
Flowers : March — ^April. 

3. Acek c.^siirM, Wall, ex Brafnd. For. FI. (1874) p. Ill, 
t. 21. — A large deciduous tree, young shoots glabrous. Inner 
bud scales l*6-2 hy ‘S-b inch, reddish, silky. Leaves 3-8 
inches long, broader than long, 5-lohed, cordate, lohes acumi- 
nate, serrate, usually pale and glaucous, sometimes green be- 
neath, red when young, bearded in the axils of the nerves other- 
wise glabrous, basal nerves 6 ; petiole 3-6 inches long. Flowers 
•2 inch across, pentamerous, pale greenish-yellow, appearing 
with the young leaves, in terminal corymbose puberulous pani- 
cles 2 inches long, on short side shoots. Sepals *15 inch long, 
ohovate. Petals shorter than the sepals. Disk annular. Se- 
mens in male flowers 8, inserted inside the disk; filaments glab- 
rous. Ovary pubescent; styles connate half-way up. Fruit 
glabrate; winged 1*5-2 inches long, divergent, erect or some- 
times overlapping, backs slightly curved; nuts dark-brown 
gibbous. 

Himalaya 4-12,000 feet, usually l3etweeii 6,000 and 9,000 feet. 
Trans-Indus eastwards ; common. Flowers : March — Usually in 
open grassy places hut also in moist patches of broad-leaved forest. 
Reaches a height of 70-80 feet and a girth of 12-13 feet. 

4. Acer vielosttm . Wall. PI. As. Bar. II (1831) p. 4. — 
A large deciduous tree, young shoots more or less clothed with 
long loose brownish hairs. Leaves 4-8 inches long, longer than 
broad when suh-3-lobed, broader than long when prominently 
6-lobed, usually 5-lohed with ^e basal pair obscure, margin 
distantly toothed, lobes acuminate, dark-green above, paler 
green beneath, ciliate and often tomfentose on the nervee be- 
neath when young, base cordate, 5-nerved ; petioles 2-6 inches 
long, rather stout. Flowers 6-merous, in simple or branched 
racemes, appearing before the leaves from lateral buds whicH 
do not produce leaves, peduucle and pedicels hairy. Sepals 
•15 inch long, oblong, ciliate. Petals linear oblong, ciltat^, 
equalling the sepals. ^ Stamens 5-8; filaments glabrous, in- 
serted in depressions in the disk. Oveiry very hairy; styles 
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long, free. Fruit usually rusty- villous ; wings 1-5-2 inctes 
long, divergent or erect with the margins overlapping, backs 
usually curved; nuts rather large, brown. Brandis, Ind. Trees, 
fig. 82. 

Himalaya 7-9,000 feet, much less common than A, ccBsium. Flo- 
wers: February — ^Mareh. According to the FI. Brit. India this tree 
occurs from Kashmir to Kumaon. I have not seen it in the Punjab 
except from Bashahr, Usually easily distinguished from A, ccesium by 
the leaves being green, not pale, beneath. In addition the howers and 
fruits occur on leafless shoots, whereas in A, ccesium they are on leafy 
shoots, the nuts also are much paler brown. 

5. Acer acuminatum, Wall, apvd D. Dony Frodr, FI. 
Nep. (1825) p. 294. — A small to medium-sized deciduous tree, 
young shoots glabrous. Inner bud-scales *6 by *25 inch, hairy 
within. Leaves 2-5 by 1-8-3-5 inches, 5-lobed with the two 
outer lobes smaller or sometimes wanting, lobes caudate-acumi- 
nate, sharply and closely serrate, beareded in the axils of the 
nerves beneath, otherwise glabrous, base rounded or subcor- 
daite, 5-nerved; petiole 2-4 inches long slender, reddish, pube- 
rulous. Flowers *2 inch across, greenish, in short, glabrous, 
corymbose racemes, which appear with the young leaves, the 
male on leafless the bi-sexual on leafy-shools, pedicels -5-2 
inches long, very slender. Sepals *15 inch long, oblong or 
ovate-oblong. Petals a little shorter than the sepals, oblanceo- 
late, clawed. Stamens 4-6, inserted more or less outside the 
disk. Disk of separate irregular lobes in the male, annular 
in bi-sexual flowers. Ovary glabrous ; style long, divided about 
half-way down. Fruit glabrous; wings 1 inch long, erect or 
divergent, backs straight or curved, bright-red when young; 
nuts rugose, brown. A. caudatum, Wall. FI. Brit. Ind. I, 
695 ece parte. Collett, FI. Siml., fig. 32. 

Himalaya 7-11,000 feet from tbe . Ravi eastwards. Flowers : 
March — ^April. An elegant plant, fairly common. Included with East 
Himalayan species which differ considerably in the inflorescence in the 
PI. Brit. Ind. 

6. Acer pictum, Thunh, FI, 7a/p. (1784) p. 162. — A 
large to medium-sized deciduous tree, young twigs glabrous. 
Inner hud-scales about 1 inch long, adpressed hairy. Leaves 
2-5 by 2-6-7 inches, 5-7-lobed, lobes acuminate, margins entire, 
base usually cordate, bearded in the axils of the nerves other- 
wise glabrous, 5-7 nerved; petiole 1-6 inches long, slender. 
Flowers *3 inch across, greenish-yellow, pentamerous, in ter- 
minal, glabrous, trichotomous panicles, 2-4 inches long, on 
short leafy shoots, appearing with the young leaves. Sepals 
•15 inch long, oblong. Petals spathulate, equalling the sepals. 
Stamens 8, shorter Sian the calyx. Disk fleshy, deeply lobed^ 
the stamens inserted on the disk in depressions between 
the lobes. Ovary glabrous; styles 2, free. Fruit glabrous;. 
wings 1-1*3 inches long, divaricate, backs curved outwards. 
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pink when young; nuts thin, compressed* A, cultwratvm. 
iW^all. Brandis Ind. Trees, fig. 83. 

Himalaya 5-10,000 feet. Trans-Indus eastwards to China and 
Japan. The commonest of the Himalayan Maples. Flowers: April — 
May. 

Acer Neoundo, Linn, — small tree of the Southern United States- 
is cultivated in gardens and does well in the plains. It is easily dis- 
tinguished from all the indigenous species by its pinnate leaves. 

Acer sacchartim, Marsh, — ^A large tree. Leaves 3-5-lobed, lobes 
slightly toothed. Flowers apetalous, sepals united nearly to the top. 

The Sugar-Maple of North America, has been tried in Kulu.^ 
Holes are drilled into the wood of the tree ^o collect the sap from which 
sugar is extracted. 

3. ASGULUS, Linn. (The Sorsechestnuts), 

(The Latin name of an oak having edible acorns. Distrib.. 
species about 16 in North America, Asia and Europe, mostly tempo- 
rate.) 

^scuLijs iNDicA, Colebr. in Wall, Cat, (1828) No. 1188, — 
A large deciduous tree, bark peeling off upwards in narrow 
strips, young shoots minutely pubescent or tomentose. Leaves 
opposite, digitate, exstipulate ; petiole 4-6 inches long. Leaf- 
lets 5-9, 6-10 by 2-3*5 inches, the outer smaller, oblong-lan- 
ceolate or oblong-oblanceolate, acuminate, sharply serrate, glab- 
rous, narrowed at the base ; petiolules -2-1 inch long. Flowers 
1 inch long, irregular^ in numerous, small, pubescent cymes 
arranged in terminal, erect, narrow-pyramidal panicles 12-15 
inches long. Cal 3 rx •2-*3 inch long, tubular, shortly 5-lobed, 
splitting when the flower expands, often so as to appear 2- 
lipped, densely clothed with short, grey tomentum. Petals 4,. 
clawed, tomentose outside, white and yellow, base often streak- 
ed with red, 2 petals narrower than the others. Disk unila- 
teral, anterior, lobed. Stamens 7, inserted within the disk at 
the base of the ovary, filaments exceeding the petals. Ovary 
tomentose, narrow-oblong, 3-celled; ovules 2 in each cell; 
style simple, as long as the stamens. Fruit a capsule, 1-2 
inches long, ovoid, not echinate, containing 1-3 seeds. Seeds 
1 inch or more in diameter, dark brown, shining. Himalayan 
Horse-chestnut. Vern. Bankhor (Haz.) han-akhor (®p.), 
Ttanor (Ku, Bash.), gu (Kun.) 

Himalaya 4-10,000 feet. Flowers : April — ^May. Trans-Indus to- 
Nepal. Reaches 100 feet in height and 25 feet in ^irth. The bark in 
large trees is very characteristic, tbe strips in whicb it peels off re- 
maining attacked at the top but slope outwards from the stem, the upper 
covering the lower loosely like shingles. The tree is met with in moist 
places being sometimes almost gregarious over a small area. The wood’ 
is pinkish or reddish soft and close-grained. It is used for cups, plates,- 
&c. The leaves are much lopped for fodder. 

4. SCHLEICHERA, Willd. 

In honor of J. C. Schleicher, a Swiss botanist. Dzstbib. Speme^ 
2; Tropical Asia and the Philippines.) 

ScaitBicHEEA TBiJtTGA, Willd. Sp. PI. TV (1806) p. 1096.— 
A large deoiduoue tree, leafless only for a slicid: feme, bark 
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smootK grey. Leaves alternate, imparipinnate ; racHs 3-5 
inctes long; stipules 0. Leaflets 2-4 pairs, opposite, those of 
the lowest pair 2-3*5 hy 1-2-6 inches, those of the terminal 
pair 4-9 by 1*5-4 inches, elliptic, entire, glabrous, apex usu- 
ally rounded; peiiolulee almost 0,^ jointed to the raehis. 
Flowers yellowish-green, polygamo-dioecious, fascicled, in in- 
terrupted spike-like racemes, which are 3-6 inches long, simple" 
or branched, axillary or below the leaves, or crowded on short 
shoots. Calyx *05 inch long, 4-6-lobed, lobes blunt. Petals 
0. Disk annular, margin crenulate, larger in male flower®. 
Stamens 5-8, inserted inside the disk, in maJe flowers *15 inch 
long, in bi-sexual flowers scarcely exceeding the calyx, fila- 
ments more or less pubescent. Ovary 3-4-celled, narrowed 
into a very short, thick style ; stigma 3-4-lobed ; ovules 1 in 
each cell. Fruit *6-8 inch long, ovoid, beaked, dry, inde- 
hiscent, 1-2-seeded. Seeds smooth, brown, enclosed in a suc- 
culent aril which is edible and has a pleasant acid taste, coty- 
ledons oily. Yern. Kussam, 

Sub-Himalayan tract from tbe Sutlej eastwards. Kalesar. Flo- 
wers : Marcb — April, with the young leaves which are red. Wood very 
hard, light reddish brown, durable. The arils are eaten and the seeds 
yield an oil. The tree is the best one for lac rearing. It is scarce in 
the Punjab. Grown in gardens in Lahore where it does well and is 
ornamental and shady. 


5. SAPINDUS, Tourn. 

^From Latin sapo, soap and indicuSf Indian; the fruits of several 
species are used in place or soap. Distrib. Species about 40; tropical 
and sub-tropical.) 

Sapindxts Mttkohossi, Gosrtn, De Fruct, I (1788) p. 342, 
t. 70. — 'A fairly large deciduomi tre^, bark smooth grey. 
Leaves alternate, 12-20 inches long, paripinnate; stipules 0. 
Leaflets 5-10 pairs, opposite or alternate, 3*5-6 by 1-2 inches, 
lanceolate, acuminate, entire, glabrous, often slightly falcate 
or oblique; petiolules *1-2 inch long. Flowers *2 inch across, 
^eenish-white, subsessile, very numerous, mostly bi-sexual, 
in large, terminal, pubescent, pyramidal panicles. Sepals 5, 
*1 inch long, unequal. Petals 5, each with a woolly scale on 
each side at the top of the claw. Disk glabrous, annular, flat, 
with 5 elevated radiating lines. Stamens 8-10, inserted inside 
the disk, filaments woolly. Ovary 3-celled, glabrous, 3-lobed; 
style subulate ; stigma small, 3-lcbed. Fruit of 1-3 distinct 
inclehiscent carpels, usually solitary, -7-1 inch diameter, glo- 
bose, 1-seeded; pericarp fleshy, containing saponin; seed glo- 
bose, black, large. S, deter gens, Boxb. The Soap-nut. Vern, 
r^fha, dodan, thali. 

Indigenous to China. Cultivated in the Sub-Himalayan tract and 
lower hills up to 4,000 feet from the Ravi eastwards aud less frequent- 
ly from the Ravi to the Indus and in the plains. The soap-nut is a 
common tree, in Kangra being -n^uch planted hy natives and occasional- 
ly found self-sown. It is worthy of attention as a forest minor product 
AS the fruits are readily saleable, the saponin in the pericarp making 
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a lather with crater and being used as a substitute for soap. For cer- 
tain articles such as flannel ifc is preferable to soap. The tree require? 
a deep soil and does best T;rith a rainfall of 70 inches or more. It does 
not grow very well in the plains and requires a moist cool situation. 
Reaches r of 50-60 feet and girth of 6 feet or more, and makes 

a good nad^iue -Dree in suitable places. Flowers: May — June, fruits: 
October — J anuary . 

The Soap-nut of Southern India, Sapindus laurifolius, Yahl, is used 
for the same purpose. It should he tried in the plains of the Punjab 
as it grows well in Jaipur State, Rajputana, and would probably grow 
better than S, MuJcorossi^ provided the frost is not too much for it 
which can only be ascertained by trial. 

6. DONON/EA, Linn.* 

(In honor of R. Dodcens, a Dutch herbalist of the 16th century. 
Distrib. Species 65; mostly Australian.) 

Dodo2s;ea viscosa, Linn. Mantiss. II (1771) p. 149. — ^An 
eyergreen shrub sometimes becoming a small tree, branches 
erect, twiggy, angular, young parts more or less viscid with a 
yellow resinous exudation. Leaves alternate, l‘5-3 by ‘2-1 
inch, simple*, oblanceolate, entire, apex emarginate, subacute 
or apiculate, base cuneately attenuate, bright-green, shining 
and more or less viscid with yellow resin, thinly coriaceous, 
glabrous, subsessile; stipules 0. Flowers -2 inch across, 
gTeenish-t-ellow. regmlar, dioecious, in terminal panicles about 
1 inch long. Sepals 4-5, about -1 inch long, oblong. Petals 
0. Disk obsolete in male, small in female flowers. Stamens 
usually 8, as long as the sepals ; anthers longer than the fila- 
ments. Ovary globose, scurfy, 3-4-celled, ovules 2 in each 
cell, style exceeding the sepals, cylindric, 3-4-fid. Fruit a 
membranous, septici^l capsule, 2-4-valved, each valve broadly 
winged on the hack, -5 inch long, *7 inch across the wings. 
Seeds -15 inch long, dark-brown or black, dull. Sioitch sorreb. 
Yern. Sanatta, meJindm (Ea.). 

Himalaya ascending to 4,500 feet, Salt Range, Sub-Himalayan 
tract not extending far into the plains. By far the commonest and 
most conspicuous plant in the zone which it occupies, frequently gre- 
garious, often to the exclusion of other plants. Although usually only 
12-15 feet high at most, it is^ of considerable forest importance as it 
yields an excellent firewood which though small is much appreciated for 
native cooking as it does not require to be split. Forests in which 
Sanatta is the prevalent species are usually worked nominally under 
the coppice with standards system although Sanatta does not coppice. 
The regeneration by seed is however usually profuse and a few stem.? 
left soon sow up an area felled or burnt, Sanatta is particularly sensi- 
tive to fire and the plant rarely escapes being killed by fires even of 
moderate intensity owing to its resinous twigs and leaves. As the 
plant is dicBcious, when seed bearers are left they should be left in 
groups rather than singly. The growth in height is^ fairly fast during 
the first few years, but in diameter slow though this naturally varies 
enormously with the soil. Gamble gives 11-12 rings per inch radius. 
Wood very hard, dark-brown with black markings; weight 75-78 fbs. 
per cubic foot. The twigs are much used to support the earth in flat 
roofs. The plant is cultivated everywhere in gardens in the plains as 
a hedge plant for which it is excellent if constantly clipped, hut if 
neglected the hedge very soon Becomes thin below. Sanatta js useful 
for sowing up blanks in the Suh-Himalaj^an tract but has not been 
very successful in the Pabbi Hills where it is found mainly in sheltered 
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places. Sanatta is very little damaged by browsing and is usually only 
eaten by goats in the absence of other food. Flowers: January — 
March. Fruit ripens in the hot weather. 

Nbphelium Lit-ohi, Gamh . — ^An evergreen shrub or small tree. 
Leaves alternate, exstipulate. Leaflets 2-6, opposite or alternate, l*5-d 
by *5-1*7 inches, oblong-lanceolate or ovate, acuminate, shining above, 
glaucous beneath. Flowers about -1 inch across, greenish, in terminal 
panicles. Calyx cup-shaped, 4-6-toothed. Petals 0. Stamens 6-10, in- 
serted inside a fleshy, glabrous disk. Ovary 2-3-lobed, lobes 1-celled, 
1-ovuled. Fruit of 1-3, ovoid, indehiscent carpels about 1*5 inches long 
by 1 inch diameter, red when ripe (brown as usually seen), pericarp 
dry, thin, brittle, sharply tuberculate, containing one large obovoia 
brown seed enclosed in a fleshy opalescent succulent sweet edible aril. 
Vern. lit chi. 

The Lit chi, indigenous to China, cultivated but not often in gar- 
dens in the Punjab. Flowers: March. Fruit May — June. 

XXXII. SABIAGEA. 

^ Trees or shrubs, erect or climbing. Leaves alternate, 
simple or imparipinnate, sitipules 0. Flowers bi-sexual or 
polygamous. Calyx (3-) 5-partite, lobes imbricate. Petals 
(4-) 5, free or slightly united at the base, imbricate, often 
opposite the sepals, the two inner usually mucb reduced. 
Disk small, annular. Stamens 6, opposite the petals, inserted 
at the base of or on the disk, free or coherent with the petals, all 
perfect or only the 2 inner, the three outer sterile ; filaments 
clavate, flattened or subulate. Ovary superior, free, 2-3-celled, 
compressed ox lobed; ovules 1-2 in each cell; styles 2-3, free, 
connate or 0; stigma minute. Fruit 1-2-celled, indehiscent. 
DIstrib. a small family mainly tropical in South and Eastr 
Asia and Tropical America. 

Climbing shrubs; petals equal; stamens 
all fertile ... ... ... 1. Sabia.- 

Erect trees or shrubs; petals unequal; 
stamens 2 fertile, 8 sterile ... 2. Meliosma. 

1. SABIAf Colebr. 

(From soohja, the Bengali name of S. lanceolata, Disteib. Spe- 
cies 17; Indo-Malaya, China, Japan.) 

Sabia campaxulata, Wall, in Ro£cb. FL Ind. ed. Carey ^ II 
(1824) p. 311. — ^A small deciduous weakly twining shrub, twigs* 
pale, glabrous. Leaves 1-4 by -b-l’S inches, elliptic or oblong- 
lanceolate, entire, acuminate, thin, membranous pale and Ins- 
'trous beneath; petiole •2-6 inch long. Flowers *3 inch across, 
purplish, axillary, usually solitary, peduncles *5-1 inch long. 
(Jaiyx minute. Petals 4-5, *15-2 inch long, opposite the 
calyx-lobes, broadly obovate, equal. Stamens 5, all fertile, 
filaments slightly dilated at the base. Disk annular, sur- 
rounding the base of the ovary, with glandular projections aL 
ternating with the stamens. Ovary of 2 (rarely 3) slightly 
coherent carpels, ovules 2 in each carpel ; styles long, slightly 
cohering. Fruit turquoise-blue, 1-2-lobed and -seeded, '3-4 
inch diameter, slightly succulent on a subclavate peduncle 1-2 
inches long. Seeds reniform, rugose. 
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Himalaya 5-10,000 feet, in moist shady places on banks, Ac. 
From Chamba and Kashmir eastwards. Flowers: April— May. 

2. MELIOSMA, Blnme. 

(From the Greek meZi, honey, and osme, scent.) 

Trees or slunibs, erect. Leaves simple or pinnate. Mowers 
usTially Tbi-sexual, supported by bracteoles similar to the sepals. 
Sepals generally 5, Tineqnal, imbricate, nsnally ciliate, in a 
whorl contimiQns with the bracteoles. Petals 5, opposite the 
sepals ; 3 large, nearly orbicular, concave, imbricate, 2 smaller, 
interior. Stamens 5 ; 2 fertile opposite and adnate to the 
smaller petals ; 3 sterile opposite the larger petals ; filaments 
expanding at the top into a cnp which bears the 2^ globose 
anther-cells. D^‘sk cnp-shaped or annular, with 2-5 simple or 
dentate teeth. Ovary 2- (3-) celled, contracted into a simple or 
partite style. Drupe small, oblique, endocarp usually l-celled,- 
1-seeded. Distrib. Species about 46; Indo-Malaya, China; 
Japan, a few in Tropical America. 

Leaves obovate, lateral nerves straight, 

teeth numerons close ... ... 1. M. dill enicefolia. 

Leaves oblanceolate, lateral nerves cur- 
ved, teeth few, distant * ... 2. M, pungens. 

1. Meliosma DiLLEXLaeroLiA, Walp. Eep, I (1842) p. 423. 
— A small decidtions tree, young shoots rusty-hairy. Leaves 
4-12 by 2-5 inches, elliptic-obovate, shortly acuminate, cus- 
pidate-serrate, membranous, scabrid above when young, rusty 
pubescent on the nerves and pale beneath, lateral nerves 15-20 
pairs, straight, parallel; petiole -5-1 inch long, rusty-hairy. 
Mowers minute, -1 inch across, polygamous, white, very 
numerous, in large terminal panicles, 6-12 inches long, the 
lower branches ofteu axillary; pedicels nearly as long as the 
flowers, in the axils of caducous hracts ; hracteoles 0. Sepals 
5 orbicular, ciliate, the two outer smaller. Petals 5; 3 outer 
orbicular, 2 inner bifid, attached to but shorter than th^ fertile 
stamens. Stamens 2 fertile; 3 sterile attached to the outer 
petals near their base and reduced to two pocket-like structures. 
Disk cup-shaped, thin, surrounding the base of the ovary, 
margin creuulate and with 5 long narrow teeth (absent in male 
flowers). Ovary about twice as long as the disk, wanting in 
male flowers. Drupe -2 inch diameter, globose, black. Col- 
lett, M. Siml., fig. 33. 

Hinaalaya 4-10,000 feet from the Beas eastwards. Not uncommon 
in Bashahr. Flowers: May — July, 

2. .Meliosma ptjngens, Walp, Rep, I (1842) p. 423. — ^A 
^all tree, young shoots rusty pubescent. Leaves 6-8 by 1-2 
inches, oblanceolate, long-acuminate, coarsely and rather dis- 
tantly cuspidate-serrate, rarely entire, firm, coriaceous, with 
fine adpressed hairs above when young, paler and glabrous 
or slightly hairy on the nerves beneath, lateral nerves about 



110 


XXXIII . AN AC AUDI ACE^ 


8-10 pairs, arching; petioles -2-7 inch long, rusty-pubescent 
and swollen at the base. Flowers minute, -15^ inch across, 
polygamous, white, very numerous, in large terminal and axil- 
lary panicles, 4-10 inches long ; pedicels hardly any ; bracts 0, 
bracteoles 1-2, similar to but smaller than the sepals. Sepala 
5, sub-orbicular, ciliate. Petals 5 ; 3 outer orbicular ; 2 inner 
adnate to but shorter than the fertile stamens, with two spread- 
ihg, triangular lobes at the apex. Stamens 2 fertile; 3 sterile 
deformed, adnate to the outer petals, filaments broad, anther 
represented by two empty pockets. Disk deeply cup-shaped, 
thin, surrounding the base of the OTary, margin with 5 linear 
teeth, sometimes incomplete and unilateral. Ovary twice ae 
long as the disk. Drupe *2 inch diameter, globose, black. 

Himalaya 3-7,000 feet from the Indus eastwards. Not common, 
Flowers : May — June. 

XXXIII. ANACARDIACE/E. 

Trees or shrubs, with resin-ducts in the twigs. Leaves- 
alternate, simple or compound, exstipulaie. Flowers small, 
regular, 1-2-aexual, usually in panicles. Calyx 1-6-partite, 
sometimes accrescent. Petals 3-6 or 0, free. Stamens usually 
as many as, or twice as many as the petals, inserted under 
(rarely on) the disk. Disk flat, cupular or annular, entire or 
lobed, rarely obsolete. Ovary usually superior, 1- or 2-6- 
(12-)celled; ovules solitary in each cell, pendulous or ascend- 
ing, raphe directed towards the back of the carpel; styles free 
or united. Fruit various, dry or drupaceous with a resinous 
mesocarp, seeds exalbuminous. Disthib. Throughout the 
world, mainly tropical. 

Leaves simple. 

Fruit *2 inch long; dry ... ... 1. Bhus, 

Fruit lafger, usually succulent. 

Stamen 1 perfect; fruit 2 inches long 
or more, succulent ... ... 2. Mangifera, 

Stamens 5, fruit on a fleshy receptacle 3. Semecarpus. 

Stamens 10, receptacle not fleshy ... 4. Buchanania. 

Leaves trifoliate or pinnate. 

Petals 0 .., ... ... 6. Pistacia. 

Petal present. 

Fruit not exceeding -3 inch long, 

dry ... ... ... 1. Bhus. 

Fruit larger *5 inch or more, succu- 
lent. 

Leaflets without an intramarginal 
vein ... ... ... 6 . Lannea (Odina). 

Leaflets with an intramarginal 
vein ... ... ... 7. Spondias. 

1. RHUS, Linn. 

(From rous, the classical names of B* Gotinus, Linn.) 

Trees or shrubs, often with acrid juice. Leaves alternate, 
simple, trifoliate or pinnate. Flowers small, polygamous, in 
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axillary and te-rniinal panicles. Calyx small^ persistent, 4-6- 
cleft, lobes imbricate. Petals 4-6, equal, spreading, imbricate*- 
Stamens 4-6 or 10, inserted beneatb the edge of the disk. Disk 
fleshy, adnate to the base of the calyx, often 5-lobed, the lobes 
alternating with the stamens. Ovary 1-celled; ovule pendu- 
lous from a long basal funicle; styles 3, free or connate. Drupe 
small, dry, compressed, exocarp smooth or hairy, mesocwp 
resinous, endocarp crustaceous cr bony. Distkib. Speciea 
about 120 ; warm e-xtratropical regions of both hemispheres. 

Leaves simple ... ... ... 1. Cotinus, 

Leaves trifoliate. 

Terminal leaflets usually more than 2 

inches long; plant unarmed ... 2. 2?. ‘parvifiora. 

Terminal leaflets not more than 1*5 

inches long; branchlets spinescent ... 3. jS. mysurensis. 

Leaves pinnate. 

Rachis winged; leaflets toothed ... 4. B. semialata. 

Rachis not winged; leaflets mostly en- 
tire, ^ 

Panicles terminal ... ... 5. punjabensis.^ , 

Panicles axillary. 

Leaflets sessile, tomentose bene- 
ath ... ... ... 6. JK. WaUichii. 

Leaflets stalked, glabrous or near- 
ly so ... ... ... 7. R. succedanea, 

1. Ehtjs Cotinus, Linn. Sp. PL (1753) p. 267.— A deci- 
duous shrub, rarely a small tree, twigs reddish, grey-tomentose 
when young. Leaves simple, 2-4 inches long, elliptic, ohovate 
or suborhicular, entire, glabreBcent above usually more or less 
tomentose beneath; petioles 1*5-3 inches long. Flowers *15 
inch across, yellowish, in terminal tomentose panicles ; pedicels 
slender inch long ; bracts linear up to *3 inch long. Fertile 
flowers few, r.z-dicels cf the sterile flowers elongating after 
flowering and Loccming densely covered with long grey silky 
hairs, forming a lax panicle of slender feathery branches. 
Calyx more or less pubescent without, ciliate, lobes oblong, 
subacute, two-thirds as long as the petals. Petals -1 inch long, 
oblong, obtuse. Stamens as many as the petals, minute in 
fertile flowers. Disk slightly Icbed between the stamens. 
Ovary globose, rudimentary and minute in sterile flowers; 
styles 3, free. Drupes *2 inch long, hairy, obliquely obovate. 
Cfollett, FI. Siml., fig. 34. Yem, hharif tung. 

Himalaya, Trans-Indus to the Sarda, 3-6,000 feet. Common and 
often more or less gregarious. Flowers : April — ^May. Heartwood 
dark yellow streaked and mottled, it could be used for small carving 
and inlaying. The leaves and bark are used for tanning. Known as the 
Wig plant in gardens in England. 

2. Rhus TAn,viFLonA, Roaib. FI. Ind. II (1832) p. 100. — 
An unarmed shrub, young parts rusty-tomentose. Leave# 

. trifoliate, petiole 1-2 inches long, rather stout, tomentose. 
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Leaflets 1-5 by -6-3 inches, the terminal much the largest, obo- 
vate, the lower portion entire and cuneately attenuate, the 
upper coarsely and irregularly cren ate,, rather thick, hairy on 
the nerves especially beneath, the lateral relatively broader 
and more rounded at the base, sessile. Flowers less than -1 
inch across, in large terminal panicles, the lower branches of 
which are axillary, pedicels and bracts minute. Calyx much 
shorter than the petals, segments ovate, two narrower than the 
others. Petals oblong. Disk distinctly lohed. Styles free. 
Drupes -2 inch long, ovoid, brown, glabrous, shining. 

Outer Himalaya 2-5,000 feet, from the Sutlej eastwards. Flowers : 
May — June, The fruit is eaten. Not common but has been collected 
in the Simla District. 

3. Rhus mtsubensis, Heyne, ex Wight ^ Arn. Prodr. 
(1834) p. 172. — -A spinescent shiuh, young twigs pubescent. 
Leaves trifoliate ; petiole -2—7 inch long, pubescent. Leaflets 
•3-1*5 inches long, the -lerminal much the largest, ohovate, 
cuneate and 'entire in, the lower half, toothed or lohed in the 
upper half, glabrescent above, pubescent beneath, the lateral 
relatively broader, sessile. Flowers less than *1 inch across, 
in terminal and axillary panicles, pedicels and bracts minute. 
Disk obscurely lobed. Otherwise as for iZ. parvi flora. 
,Brandis, Ind. Trees, fig. 87. 

Dry rocky hills in the South-East Punjab ; Delhi. Flowers : July. 
.A stiff much branched shrub; the bark is used for tanning. 

4. Rhus semialata, Murr. {n Comm. Gotting. TI (1784) 
p. 27, t. 3. — shrub or small tree, deciduous, young twigs 
pubescent.. Leaves pinnate, 10-18 inches long, rachis usually 
narrowly winged between the upper pairs of leaflets. Leaflets 
6-13, the lateral opposite, sessile, 2-4 inches long, variable, from 
lanceolate or oblong to ovate or elliptic, acuminate, rather re- 
gularly and coarsely dentate or crenate, pubescent on the nerves 
above, tomentose beneath, the terminal leaflet on a marginate 
petiolule. Flowers *15 inch across, pale yellowish-green, very 
numerous, in large terminal tomentose panicles nearly as long 
as the leaves ; bracts and pedicels minute. Calyx tomentose 
without, segments ovate. Petals thrice as long as the sepals, 
oblong, ciliate, with' a thickened midrib which is bearded on 
the inner face near the base. Stamens exceeding the petals. 
Disk cupular, obscurely 10-lcbe(i. Styles free or loosely co- 
hering. Drupes *2 inch long, orbicular, flattened, rerldish- 
brown, tomentose. Yem. titar (Haz. Rp.), titri. 

Himalaya 3-7,000 feet from the Indus eastwards. Flowers: April 
—May; leaves turning red in autumn before falling. Locally common. 

6. Rhtts pottiabetstsis, Stewart, ex Brandis, For. FI. 
(1874) p. 120. — A small or medium-sized deciduous tree, young 
shoots pubescent. Leaves pinnate, 12-18 inches long; rachis 
terete, tomentose, not winged. Leaflets 9-15, the lateral op- 
•posite, sessile or nearly so, 2-5-5 inches long, ovate-ohlong or 



XXXIII . AXACARDI ACE^ . 


113 


lanceolat-e, acummate, entire or a fe^r irregular teetli, 

slightly hairy on the nerves above, pnbescent or sometimes 
tomentose beneath. Flowers -1 inch across, pale yellowish- 
green, in pyramidal, terminal, pubescent panicles about half 
the length of the leaves; pedicels -05 inch long, brccts minute. 
Calyx pubescent without, lobes ovate. Petals t'^oe as long as 
the sepals, elliptic-oblong, minutely pubescent and cilia’te. 
Stamens exceeding the petals, anthers purple. Disk annular, 
broad, notched opposite the stamens. Styles free. Drupes *2 
inch diameter, compressed, crimson tomentose. 

Himalaya 4-3,000 feet from the Indus ea'^twards. Common in the 
inner ranges in moist ravines, &c. The juice is corrosive and raises 
blisters on the skin in consequence of which the tree is not cut oy 
hacked wantonly. Occasionally especially on sterile shoots, there is 
a minute wing to the rachis hut it is scarcely more than a raised line. 
Flowers • May — July. 

6. Bhus Wallichii, Hook. /. in FI. Brit. Ind. II (1876) 
p. 11. — A small deciduous tree, young shoots clothed with 
brown silky tomentum. Leaves pinnate. 12-18 inches long; 
raohis stout, tomentose, not winged. Leaflets 7-11, the lateral 
opposite, sessile or nearly so, 3-9 riches long, elliptic or oblong, 
subeoriaceous, entire, acuminate^ pubescent above when young, 
softly tomentose beneath. Flowers *1 inch across, yellowish, 
subsessile, in dense axillary panicles much shorter than the 
leaves; bracts minute, hairy. Calyx crl«"*^rous. lobes broadly 
ovate, obtuse. Petals thrice as loner a? 'he r'?Lyx, oblong-olv 
t>vate, yellowish with dark veins Disk broad, .cupular, ob- 
scurely lobed. Drupes *3 inch diameter, globose, densely 
crowded, puhenilous, epicarp dehiscent from the apex forming 
sfellately spreading segments which are united by their bases 
and form a support to the stone, mesocarp waxy, endocarp 
thick, hony. Brandis, Ind. Trees, fig. 88. Vem. ArkKol 
(Bash.). 

Himalaya 5-8,000 feet, from the Sutlej easttrards. Flowers: May 
— June. Not uncommon in Bashahr but apt to be mistaken for the 
Walnut which however has aromatic leaves. The juice of ^ the leaves 
is very corrosive and the resin ducts in the bark are filled with a milky 
secretion which on exposure turns into a black acrid varnish and raises 
blisters on the skin. 

7. Ehtts sttccedanba, Linn, Mant, II '(1771) p. 221. — 
A medium-sized deciduous tree, young shoots glabrous. Leave? 
pinnate, 12-24 inches long; rachis terete, glabrous. Leaflets 
7-15, the lateral opposite or sub-opposite, 2-5-6 inches long, 
ovate-oblong or lanceolate, long-acuminate, entire, thin, mem- 
branous, glabrous or nearly so, usually oblique ; petiolules of 
the lateral leaflets -2-4 inch long, slender. Flowers -15 inch 
across, in slender, drooping, rather lax, axillary panicles, half 
as long as the leaves; pedicels -1—2 inch long, offcen pubeni- 
lous; bracts caducouw. Calyx glabrous or nearly so, lo^ 
ovate. Petals thrice as long as the calyx, ohling, obtuse, with 

I 
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numerous dark veins. Disk 5-lobed. Styles connate at tke 
base. Drupes nearly *3 incli diameter^ compressed, glabrous, 
shining, light-brown, mesocarp fibrous and waxy. V'ern. 
Arkol (Ohamba). 

Himalaya 5-8,000 feet from the Indus eastwards mainly on the 
inner ranges in moist ravines &c., but does not extend to the arid 
valleys. It is very scarce in Pangi. The juice is corrosive and the wood 
is not used. The tree has a wide distribution and extends to Japan 
where wax for candles is extracted from the fruits and the trees are 
tapped for lacquer varnish. The form described is var. kimalaica of 
the FI. Brit. Ind. and Engler in DC. Monog. Phan., IV, p. 400. Flo- 
wers : May — June. 

Rhus copallina, Linn , — shrub or small tree. Leaves pinnate, 
about 12 inches long. Leaflets about 23, rather distant, oblong-lanceo- 
late, oblique, one side subentire, the other rather coarsely crenate-ser- 
rate, rachis narrowly winged. Panicles large terminal. 

Indigenous to the Southern United States and Cuba. Introduced 
by Cuban seed in Lahore about 1907. Produces abundant root-suckers 
and has a fine autumn coloration. Flowers : August— September. 

2. MANGIFERA, Linn. 

(From mango and fero, I bear. Distbib. Species about 30; Tro- 
pical Asia, chiefly Malaya.) * 

Mangifera indica, Linn, Up. PI. (1753) p. 200. — A large 
evergreen tree, glabrous except the inflorescence. Leaves 6-12 
by 1*5-4 inches, crowded at the ends of the branches, oblong or 
oblong-lanceolate, coriaceous, shining, entire, the margin often 
undulate, base acute; petiole 1-2*5 inches lo-ng, swollen at the 
base, riowers about *15 inch across, yellowish-green, male and 
bi-sexual, in terminal panicles longer than the leaves. Calyx 
4-5-partite, lobes ovate, concave, imbricate, pubescent with- 
out, shorter than the petals. Petals 4-5, imbricate, oblong, 
aubacute, reflexed, with 3 strong orange-colored ridges on the 
inner face. Disk fleshy, 5-lobed. Stamens 4-5, inserted on the 
disk, one only perfect and longer than the rest ; anther purple ; 
iilament subulate. Ovary .1-celled, sessile, obliquely ovoid, 
glabrous; ovule usually pendulous from a basal fuuicle; 
ilfcyle lateral. Drupe 2-6 inches long, fleshy, compressed, 
©void, oblique, stone compressed fibrous. The Mem go tree. 
Vein. dm. 

Indigenous to Burma, Sikkim, Ehasia and Satpura Hills and the 
Western Ghats. Cultivated everywhere in the plains and Sub-Hima- 
layan tract np to 4,000 feet in Kangra where it is often self-sown. 
The best varieties of mango are propagated by inarching, the seedling 
trees grown by natives giving a very inferior small fruit usually full of 
fibre and with a strong flavor of turpentine. The inarched trees are 
however small and stunted and do not reach the size of seedling trees. 
The varieties in cultivation are very numerous, many of the best being 
unfortunately shy fruiters. Flowers March to April, fruits usually i:i 
July and August, though some varieties are earlier and other later. 
The mango is sensitive to frost and requires shelter in winter in the 
Punjab for several years. Being grown for its fruit the tree is not fel- 
led for timber but the wood of dead trees is used for planking. It is 
a dirty white color, rather soft and rough-grained. The seeds do not 
retain their vitality long and frequently germinate as soon as the fruit 
is ripe. 
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3. SEMECARPUS, Linn. f. 

(From the Greek semeion, a mark and karpos, a fruit; referring 
to the use of the juice of the fruit for marking linen. Distrib. Spe. 
cies about 38; Tropical Asia and Australia.) 

Semecarpus Anacardittm, Linn, f, Swppl, (1781) p. 182.— »■ 
A moderate-sized deciduous tree, bark dark-brown, juice acrid 
young parts tomentose. Leaves 7-24 by 4-12 incLes, crowded 
at the ends of the branches, obovate-oblong, rounded at the 
apex, sometimes shortly auricled at the base, entire, coriaceous, 
glabrous above when mature, ashy-grey and more or less pu- 
bescent beneath, lateral nerves 15-25 pairs, prominent ; petiole 
'5-1-5 inches long, stout. Mowers •2-*3 inclx acio?**, greenish- 
yellow, polygamous or dioecious, subsessile, in fascicles aP' 
ranged in large pubescent terminal panicles, the female 
panicles shorter than the male; bracts lanceolate, pilose, 
^lalyx-segments 5, -05 inch long, deciduous, pilose outside. 
Petals 5, '2 inch long, ovate. Stamens 6, inserted at the base 
of the disk, imperfect in female flowers. Disk broad, annular. 
Ovary l-celled, subglobose, densely pilosie, rudimentary and 
hairy in male flowers ; styles 3 ; ovule solitary, pendulous from 
the apex of the cell. Drupes 1 inch long, obliquely ovoid or 
oblong, smooth and shining, black when ripe, seated on a 
fleshy receptacle about *7 inch long, orange when ripe, edible. 
Brandis, Ind. Trees, fig. 91, Marking^nut Tree, Vern.. 
Bhilan, bJiildica, 

Sub-Himalayan tract from tke Beas eastwards, not common. Flo- 
wers : May — June. The wood is soft and light; it is not used. The 
receptacles of the ripe fruits are eaten. raw, dried or roasted. The 
pericarp of the drupe contains a corrosive juice which is used for mark- 
ing-ink. The wood contains an acrid juice which irritates the skin. 

4. BUCHANANIA, Koxb. 

(In honor of Francis Hamilton, M.B., formerly Buchanan of Leny 
in Scotland; at one time Superintendent of the Botanic Gardens, Cal- 
cutta. Distrib. Species 2-3*: Tropical Asia, Australia and the Paeiiit' 
Islands.) 

Buchanania eatieolia, Eoa > b . Hort , Beng. (1814) p. 32.—^ 
A small to medium-sized tree, almost evergreen, bark dark-grey 
or black, rough with small quadrangular plates divided by 
deep narrow cracks; young shoots clothed with silky hairs. 
Leaves 6-10 by 2-3-5 inches, oblong or elliptic-oblong, entire, 
obtuse at both ends, coriaceous, hard, glabrescent above, more 
or less villous beneath, lateral nerves 16-20 pairs; petiole 
-2—7 inch long, stout, hairy. Mowers about *2 inch across, 
greenish-white, bisexual, sessile, in terminal and axillary rusty- 
hairy panicles shorter than the leaves ; bracts small, caducous. 
Calyx small, persistent, lobes 5, imbricate, broadly ovate, 
ciliate. Petals 5, -1 inch long, ovate-oblong. Disk fleshy, 
6-lobed. Stamens 10, inserted at the base of filie disk, nearly 
as long as the petals, filaments flattened anthem about as long 
as the filamenm* Ovaries 1 perfect, conical, villous, the other- 

l2 
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4 reduced to cylindrical filaments. Drupes inok long, 

OToid-oblong, black when ripe; stone hard, bony, 2-Yalved; 
seed oily. 5. Lanmn, Spreng Cooke, FI. Bomb., I, p. 276. 
Vern. Charoli. 

Sub-Himalayan tract from the Sutlej eastwards; Kalesar. This 
tree is of little importance in tbe Punjab, but it is common on clayey 
soils in the United Provinces. The stems are straight and used for 
poles, etc., but are not durable. The bark can be used for tanning, 
tbe ripe fruits are edible as well as the kernels of the stones. The 
tree yields a gum of no particular value and an oil can be extracted 
from" the seeds. Mowers : February — March. 

5. PISTACSA, Linn. 

(The classical name of T. •oera, the Pistacio Nut. Distrib. Species 
about 7; Mediterranean Regions to China, 1 in Mexico.) 

PisTACiA lOTEGEURiMA, Steiocurt, BCD Brmdis, Fori. FL 
(1874) p. 122, t. xxii. — A medium-sized deciduous tree, with 
short' bole and large spreading branches, bark dark-grey, 
rough. Leaves 6-9 inches long, pari- or impsri-pinnate, rachi» 
not winged. Leaflets 4-6 pairs, sub-opposite, 2-5-5 inches 
long, lanceolate, long-acuminate, entire, somewhat oblique, 
ad-.dii’OLs, minutely petiolulate. Flowers -1 inch across, red- 
dish, dioecious, in latrva. pubcrulous panicles, appearing with 
or just before the young leaves. Petals 0. Male flowers in 
conapaot panicles 2-6 inches long. Pedicels bearing 1 lanceo- 
late woolly bracts as long as the stamens, two shorter linear 
bracteoles with woolly tips» and 1-2 minute calyx-segmenti. 
Stamens 5-7 ; filantents very short; anthers large. Disk small. 
Female flowers in laxer panicles 6-10 inches long. Pedicels 
bearing 1 bract, 2 ovate bracteoles and 4 linear deciduous calyx- 
segments. Stamens and disk 0. Ovary sessile, 1-celled ; style 
short, 3-fid almost to the base; stigma recurved; ovule pen- 
dulous from a basal funicle. Drupes -25 inch diameter, 
Duthie, FI. Upper Gang. PI. 1, p. 187. P. Khinjuk, Stocks 
Duthie, FI. Upper Gang. PL 1, p. 187. P. KhinjuTc, Stockg 
var. Stocksti, Engl, in DC. Monogr. Phan., IV, 291. Vern. 
Kangar, Icakar^ Ttakrian. 

Himalaya 1,500-8,000 feet, extending to tbe inner ranges, Kapian 
valley, Kunawar, Trans-Indus, Salt Range. Flowers: March — May. 
Cultivated in the plains. The young foliage has a beautiful red tinge. 
The wood is hard and durable, the heartwood yellowish-hrown mottled 
with yellow and dark veins. It is handsome and ornamental and is 
used for furniture, &c. Unfortunately large trees are almost invari- 
ably hollow. The tree is common but specimens suitable for timber 
:are few and far between, consequently it is of little importance. Large 
^ Clocked galls often 6-7 inches long form on the kavos and are used in 
native medicine and sold in bazars under the name Kakrasingi. The 
?tree under cultivation reaches 40 feet in height and 13-16 feet in girth. 

6. LANNEA, A. Rich. (Odma, Roxb.). 

(From the vernacular name of L. aeida in Senegambia. Distbib. 
'Species 13; Tropical Africa and Asia.) 

Lannea geandis, Engl, in Engl, and Prantl, Pflanzenf. 
Nachtr. I (1897) p. 213. — A small or medium-sized deciduous 
S:ree, bark grey smooth except in large trees, branchlets thick, 
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soft. Leaves 12-18 inclies long, crowded towards the ends of 
the branches, imparipinnate. Leaflets 7-11, the lateral op- 
posite, 3-6 by 2-3*5 inches, ovate or ovate-oblong, long-acu- 
minate, entire, rather membranous, ^labrors when mature, 
shining, base often oblique, lateral nerves G-iC pairs, petiolules 
of the lateral leaflets 0-1 inch long. Flowers -2 inch across, 
greenish, 1-sexual, 4-5-merous, appearing when the tree is 
leafless, crowded in cymoge fascicles arranged in the male in 
compound racemes, in the female in simple racemes which are 
crowded towards the tips of the branches, the male and female 
usually on different branches, often on different trees ; bracts 
ovate, acute, pubescent outside, ciliate. Calyx 
lobes 4, rounded, ciliate, as long as the tube. P.'elials 2-c 
times as long as the calyx, ovate-oblong, spreading. Disk 
annular, crenate. Stamens 8-10, inserted beneath and out- 
side the disk, equalling the petals, small and sterile in female 
flowers. Ovary sessile, oblong, 1-celled, rudimentary and 4- 
lobed in male flowers ; styles 3-4, short, stout ; ovule solitary,, 
pendulous from the apex of the cell. Drupes -5 inch long, 
oblong, red when ripe, stone hard. Odina Woodier^ Roxb. 
Vem. Kamlai (Bp.)? hemhal (Ea). Lannea Woodier, Parker, 
For. FI. Punj. p. 118. 

Snb-Himalayan tract and Lower Himalaya * from the Indus east- 
wards ascending to 4,000 feet; common. Salt Range, Siwaliks and 
occasionally in the adjacent plains. Flowers : March — ^April. A com- 
mon tree but usually quite small and of no particular value. Incisions 
in the bark produce a flow of gum. It is easily propagated by cuttings 
but the seeds require to be sown as soon as ripe as they soon lose vita- 
lity. The young foliage is pinkish and the leaves turn yellow before 
being- shed. The alteration of the generic name from Odina to Lannea 
is in accordance with the decision of the International Botanical Con- 
gress at Vienna in 1905. 

7. SPONDIAS, Linn. 

(A name used by Theophr'^s+ue for the plum. Distrib. Species 
8; Tropics of the Old a: I'sV ' /or .. ; 

Sponbias mangifeea, Willd. Sp. PI. II (1799) r. 761, — 
A deciduous tree, bark smooth, grey, branchlets thick. Leaves 
12-18 inches long, imparipinnate. Leaflets 7-11, the lateral 
opposite, 3-7 by 1-5-3 inches, elliptic or elliptic-oblong, acumi- 
nate, entire, soft, membranous, glabrous, lateral nerves 10-20 
pairs, joined by a prominent vein running close to the margin j 
petiolules -2 inch long. Flowers -2 inch across, ^eenish- 
white, 1-2-sexual, sessile, clustered on the stout ramifications 
of a sparingly branched, glabrous, terminal panicle 10-15 
indbes long. Calyx smt^, deciduou?l, lobes minute, triangular. 
Petals 6, -1 inch long, ovate-oblong, spreading. Stamens 10, 
al»nt half as long as the petals, inserted beneath the disk. 
Disk broad, 10-crenate. Ovary sessile, 4-6-ceIIed; ovtjles 1 in 
each cell, pendulous ; styles 4-6, conniving above. Fruit dru- 
paceous 1*5-2 inches long, ovoid or oblong, fleshy, smooth, yel- 
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low when ripe, stone fibrous, woody, rongli with irregular fur* 
rows and cavities, 1-6-celled, the cells opening by channels 
through the top of the stone. Seeds usually 1, more rarely 
2-3 in each stone. The Hog plum, Vern. Amhdra. 

Salt Range and Sub-Himalayan tract from the Chenab eastwards. 
Flowers : March — May. Not as^ common Lannea grandis for which 
it is apt to be mistaken but which is easily distinguished by the ab- 
sence of the intra-marginal vein to the leaflets. The Hog plum grows 
very readily^ from cuttings and is sometimes planted -in hedges. It is 
also grown in- gardens in the plains. The leaves turn yellow before 
being shed. The wood is soft and not used. The ripe fruits can be 
eaten, hut they are very astringent and taste strongly of turpentine. 
Young fruits are pickled and made into curries. The tree yields a 
gum. All parts have a characteristic aromatic smell. 

ScHiNTJS Mollb, Linn . — large shrub or small evergreen tree. 
Leaves 5-8 inches long, imparipinnate. Leaflets 15-27, sometimes more, 
about 1-1*5 by •2-‘3 inch, linear, entire or serrate, rachis very narrowly 
winged. Flowers *15 inch across, in large lax terminal panicles. Calyx 
minute, lobes 4-6, orbicular. Petals 5, oblong, *1 inch long. Stamens 
10, about as long as the petals in male, very small in female flowers. 
Disk 10-lobed. Ovary sessile, 1-celled; ovule 1, pendulous; style 3-fid 
almost to the base. Drupes -2 inch diameter, globose, red when ripe, 
exocarp papery, shining, mesocarp oily, endocarp hard. The Pepper 
Tree. 

Indigenous to America from Mexico to Chili and in Southern Bra- 
zil. Commonly cultivated in gardens in Peshawar and Rawalpindi, 
very seldom seen in the Central and Eastern parts of the Punjab. 
Simla 6,600 feet. Easily grown from seeds provided the young plants 
are not kept too damp in winter. The plant with its arching branches 
is very like Prosopis glandulosa at a little distance. Flowers : Febru- 
ary — ^Maroh. 

SoHiNUS TBBBBiNTHiFOLnrs, Baddi. — A. large shrub. Leaves 2-5 
inches long, rachis very narrowly winged. Leaflets 7-10, about 1-2*5 
inches long, sometimes smaller, elliptic-oblong.^ Flowers in axillary 
panicles shorter than the leaves. Drupe *15 inch diameter, pale 
brown. 

Indigenous to Brazil. Has long been cultivated in Saharanpur 
and, more recently in Lahore. Commonly grown in Delhi. Roots 
easily from cuttings. Flowers : August — ^November. 

PiiBiOGYNiUM SoiANDRi, Engl . — An evergreen tree. Leaves 7-9 
inches long, imparipinnate or by abortion paripinnate, glabrous. Leaf- 
lets 7-11, 2-3 inches long, obliquely ovate or oblong, entire, very un- 
gual at the base. Flowers *15 inch across, uni-sexual (monoecious?) 
in axillary lax panicles, those bearing male flowers about as long as 
the leaves,^ those hearing female flowers shorter and less branched. 
Calyx *05 inch long, 5-cleft; lobes thick, obtuse. Petals 5, 2-3 times 
as long as the calyx, obovate, imbricate. Stamens 10, as long as the 
petals, inserted in or under the orenatures of the disk. Ovary 5-10- 
12-C6lled; ovules solitary in each cell; styles short, spreading; stigmas 
spathulate; in male flowers pistillode rudimenta^. Fruit a drupe, 
the size of a cherry; putamen woody, 6-12-celled. Seeds oblong, slight- 
ly curved outwards. 

Indigenous to Queensland. Has been grown for many years in 
Lucknow and Saharanpur. Recently it has been introduced in Lahore 
and Kapurthala. It is a handsome tree which grows well in North- 
West India and deserves to be more often planted for ornament. 

XXXIV. GORIARIAGE/E. 

OlabroTis shrubs, rarely annuals, twigs angular. Leaves 
opposite or temate, simple, entire, esstipulate. JB’lowers 
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small, green, bisexual or polygamous, axillary or in dens© 
racemes. Sepals 5, oTate, witb. membranous margins, imbri- 
cate, persistent. Petals 5, shorter than the sepals, fleshy, 
sharply keeled within, after flowering becoming enlarged and 
thickened and embracing the fruit. Stamens 10, all free or 5 
of them united to the keels of the petals, filaments short; 
anthers large, oblong, introrse. Disk 0. Carpels 5 or 10, 
free, 1-celled, whorled on a fleshy receptacle; styles free, 
slender, subulate, densely papillose; ovules solitary in each 
cell, pendulous from the top. Fruit of 5 or 10, oblong, com- 
pressed’, dry nuts. DiSTniB. A very small family. The fol- 
lowing is the only genus. 

CORiARIA, Linn. 

(From the Latin coriarius, pertRinins to leather; the leaves of 
some species are used for tannin<^. Species 8; Mediterra- 

nean Regions, Himalaya, Japan, Andes and New Zealand. 

OoRiAMA NEPALEKSis, Wall. PI. As. Bar. Ill (1832) t. 
289. — large shrub, branches quadrangular arching, hark 
rough on old stems. Leaves 1-4 by '7-2*5 inches, opposite, 
nearly sessile, ovate or elliptic, abruptly short-acuminate, 
entire or very obscurely serrate, glabrous or sometimes papil- 
lose on the nerves beneath, 3-5-nerved. Flowers *2 inch across, 
greenish, in axillary solitary or clustered racemes 1-4 incheai 
long; pedicels *1-2 inch long; hracts about *1 inch long, ovate 
or ohlong, concave deciduous. Sepals *07 inch long. Petals 
•05 inch long. Stamens 10; filaments slender, free, as long as 
the sepals; anthers as long as the filaments, purplish. Carpels 
5, laterally compressed, rounded on the backs; styles from the 
inner angle of the carpels, equalling the stamens, purplish. 
Fruit -2- *3 inch diameter, of 5 distinct l-seeded, carpels en- 
closed within the accrescent, purple, succulent petals and 
separated from one another by the projecting keels of the petals. 
Collett, FI. Siml. fig. 35. Vern. Balel (Haz.). 

Himalaya 3-7,000 feet from tbe Indus eastwards. The vernacular 
•name near Mussoorie is masuri and from it the hill station derives its 
name as the plant is very common in the neighhourhood. Occasionally 
seen with stems 6-9 inches diameter but iisn.iily smaller, the wood is 
handsomely marked hut it is not used. Flower-^: March — 

XXXV. MORlNGAGEAr 

Large trees with soft wood. Leaves alternate, deciduous, 
2-3-pinnate, pinnae and pinnules imparipinnate, opposite, 
leaflets opposite, entire and as well as the pinnae and pinnules 
often with' glands at the base, stipules 0. Flowers large 
usually white, bisexual, irregular, in axillary panicles. Calyx 
cup-shaped, 5-cl6ft ; segments unequal, petaloid, deciduous 
from above the base, imbricate. Petals 6, the upper smaller, 
the lateral ascending, the anterior larger. Disk lining the 
calyx-tube. Stamens inserted on the edge of the disk, d^ 
cMnate, 6 perfect opposite the petals, alternating with 6 (or 7) 
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wliick are reduced to autkeriess filaiaents ; aiitker$ dorsikxed, 
1-celled. Ovary stipitate, 1-celltd; ovules numerous, bkeri- 
ate on 3 parietal placentas; style slender, tubular; stigma 
perforated. Capsule elongated, beaked, 3-6-angled, l-ceUed, 
loculicidaUy 3-valved. Seeds many, in pits in the valves, 
testa corky, winged or not. Distbib. A very small family. 
The following is the only genus. 

MORINGA, JuBS. 

(From mwiingOj the Malabar name of M, pterygosperma. Disthib. 
Species 3 5 North Africa to Western Asia.) 

Moeinga pteeygospeema, Gaertn. de Fruct. II (1791) 
p. 314. — A large deciduous tree with corky bark, roots pun- 
gent, young parts tomentose. Leaves 1-2*5 feet long, usually 
3-p innate, rachis slender, thickened and articulate at the base, 
pinnee and pinnules opposite, deciduous, their rachises very 
slender, articulated and with a gland at the articulations. 
Leaflets *4-8 inch long, opposite, the lateral elliptic, the ter- 
minal obovate and slightly larger, entire, membranous, pale- 
beneath, nerves obscure; petiolules of the lateral leaflets *1 
inch long or nearly so, of the terminal *2—3 inch long. Flowers 
1 inch across, white, strongly honey-scented, in large puberu- 
lous axillary panicles. Calyx-lobes *5 inch long; linear-lanceo- 
late, reflexed. piiV.eni] 'iii< without. Petals *7—9 inch long, 
liuear-spathulate, white with yellow dots at the base. Fila- 
ments villous at the base. Ovary oblong, villous. Capsule 
9-20 by *6-8 inch, pendulous, 9-ribbed, slightly constricted 
between the seeds. Seeds about 1 inch long, 3-angled, the 
angles winged. Yern. SoTianjna, The Horseradish tree. 

Sub -Himalayan tract, indigenous and cultivated from the Rawal- 
pindi District eastwards, also cultivated in the plains and known to 
Europeans as the Horseradish Tree, as the young roots scraped furnish 
a. good substitute for horseradish. The leaves, flowers and young fruits 
are eaten as vegetables and a gum is obtained by tapping the bark. 
An oil known as Ben oil is extracted^ from the seeds, it is valued by 
watchmakers and as a lubricant for delicate machinery. Perfumers hold 
the oil in high esteem for the property it possesses of absorbing and re- 
taining fugitive odors,. The tree is very easily propagated by cuttings, 
large shoots 8-10 feet long usually being used. The tree when lopped 
yields an excellent fodder for camels and it would be worth planting 
along watercourses in forests used for camel-browsing. The wood is 
spongy and valueless as it rots in a few months on exposure. Flowers : 
February — ^April. 

Moeinga conoanensis, Nimmo, is a similar tree to the above. It 
is planted in Jaipur J^tate and Sind and may be met with in the S.-E. 
Punjab. It is recognised by the leaves being mostly bipinnate, leaflets 
with distinct nerves and flowers yellow streaked with red. 

XXXVI. LEGUMINOS/E. 

Herbs, sbrubs or frees. Leaves alternate (rarely opposite 
or whorled), usually stipulate, compound, 1-foliate or rarely 
simple, sometimes reduced to pbyllodia (broadened petioles). 
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Leaflets often stipellate, usually entire, Flowers usually zy- 
gomorpliic and bi-sexuaL Sepals 5, free, often unequal or con- 
nate into a frequently 2-lipped calyx. Petals 5 or rarely fewer 
by abortion, imbricate or TalTate. Stamens nomaHy 10, 
rarely fewer, sometimes indefinite, perigynous or sub-hypogyn- 
ous ; filaments free or connate into a closed or slit tube or con- 
nate at tbe base only ; anthers 3-celled, dorsifixed or basifixed. 
Ovary usually 1 (rarely more), free, with 1 or more ovules on 
the ventral suture. Fruit a pod (legume), more ra^y foli- 
oular or indehiscent or breaking up into one-seeded joints (very 
rarely drupaceous). Distexb. The second largest family of 
flowering plants containing about 7,000 species distributed 
throughout the globe. 

Analysis of the Siih-families. 

Petals unequal, free, imbricate; stamens 10 
or fewer. 

Calyx .gamosepalous ; filaments usually 
united ... ... ... FapUionatce. 

Calyx divided to tbe tcm of the disk or 
nearly so; filaments fre«i ... ... Gcesalpinioidece, 

Petals equal, mofe or less connate, valvate ; 
stamens 10 or indefinite ... ... Mimosoidece, 

Sub-family i— PAPiLiONAT/E. 

Herbs, skrubs or trees. Leaves alternate, simple, digi- 
tate C'r pinnate, stipulate. Flowers zygomorphis (rarely sub- 
regular;, bi-sfcxnal. Caljts gamosepalous, truncate or more or 
less distinctly 5-lobed or -toothed, the 2 upper lobes or teeth 
often connate and opposed to the 3 lower, rarely closed in bud 
and spathaceous. Corolla papilionaceous, petals 5, free or 
more or less connate amongst themselves or adhering to the 
staminal-tube, the posterior petal (standard) outside in budy 
the 2 lateral (wings) intermediate,, the two lower inside and 
usually cohering by the lower margins (keel). Stamens 10* or 
by abortion 9, monadelphous or diadelphous, the vexillary 
stamen free,, or all free. 




Key to the Genem, 

Erect trees or shrubs ... 2. 

Climbing shrubs ,.34. 

Leaves digitate ... 3. 

Leaves simple, trifoliate or pinnate ... 6. 

Plant spiny - 4. 

Plant unarmed ... 6. 

Mature leaflets silky; corolla red, in- 
cluded in the calyx 13. 


Mature leaflets glabrous; corolla yel- 
low, exserted «... 8. 


Ebenm, 

Oaragana. 
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Leaflets gland-dotted beneath; stamens 
diadelphons 
5\ 

! Leaflets not gland-dotted beneath ; sta- 
[ mens free 


Leaves simple or 1-foliate 


6 


7 


• Leaves trifoliate 
^Leaves pinnate 
[Plant unarmed 
I Plant armed 


... 7 . 
... 11 . 
... 22 . 
... 8 . 
... 14. 


[Leaves gland-dotted beneath; floTvers 
) hidden by folded reniform bracts ... 27- 

I Leaves not gland-dotted beneath ... 9. 


9 


Pod turgid; flowers yellow ... 2. 

Pod jointed; flowers purple or white... 10. 


10 


Calyx-teeth plumose; pod folded up in- 
side the calyx ... 16. 

Calyx-teeth not plumose ; pod not fold- 
ed ... 18. 


11 

12 


Trees ... 12. 

Shrubs or undershrubs ... 16. 

[Flowering after the leaves; pod inde- 
J hiscent not jointed ... 28. 

{Flowering when more or less leafless ... 13. 


( Flowers less than *0 inch long ; pod 
^gj jointed ... 17. 

1 Flowers larger; pod not' jointed ... 14. 

I Twigs prickly; flowers scarlet ... 21. 

I Twigs not prickly; flowers red tinged 
[ with orange ... 22. 




f Leaflets gland-dotted beneath 


.. 16. 


16 


17 


18 


[Leaflets not gland-dotted beneath ... 17. 

A low undershrub; branchlets tuber- 
cular; leaflets adpressed hairy bene- 
ath ... 3. 

An erect shrub ; branchlets not tuber- 
cular ; leaflets grey-tomentose beneath 26. 
^Pod jointed if more than 1-seeded ... 18. 

[Pod not jointed ... 21. 

( Pod folded up within the plumose 
I calyx-teeth ... 16, 

[Pod not folded, more or less straight... 19. 


Flemingia, 

Piptanthu*m 


Flemingia, 

Crotalaria. 

Ur aria, 
Desmodium, 


Dalbergia, 

Ougeinia, 

Brythrina 

Butea, 


Psoralea. 

Bhynehosia, 

Uraria . 
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f Leaflets less than 1 inch long; 

J echinate 

pod 

12. 

TaverniercL, 

[Leaflets larger 

... 

20. 


f Flowers from the old wood 

... 

17, 

Ougeinia, 

[Flowers from the 'young shoots 

... 

18. 

Desmodivm^ 

f Hairs dorsifixed; pod eylindric, 

) tate between the seeds 

1 

sep- 

5. 

Indigofera^ 

[Hairs basifixed; pod flattened, 1-seeded 16. 

Leapedesa^ 


25 


[Plant unarmed 
j j 

... 25. 


t Plant armed 

... 23. 


f Leaf-rachises deciduous ; stipules 

spiny 7. 

jRohinia^ 

I Leaf-rachises indurated, spiny 

... 24. 


Calyx very oblique; pod not longitu- 
dinally divided ... 8. 

Caraga/na, 

Calyx^ not oblique;^ pod more or less 
longitudinally divided by an ingrowth 
from the dorsal suture ... 9. 

Astragalus, 

[Trees 

26. 


[Shrubs or undershrubs 

... 28. 


fPod slender, dehiscent, many-seeded ; 

I flowers yellow ... 4. , 

Seshania, 

(Pod indehiscent, few-seeded 

... 27. 


fPod thin, strap-shaped 

■{ 

... 28. 

Dalbergia, 

IPod firm and woody 

... 29. 

Pongamia, 

[Flowers yellow 

... 29. 


[Flowers white, pink, red or purple 

... 31. 



fPod monilif orm : stamens free 
29{ 

IPod not monilif orm; stamens united.. 
Pod very long, slender, septate between 


30. Sophora 
30. 


SO 


tbe seeds 
Pod inflated, bladder-like 


4. Seshania, 
... 10. Golutea, 


31 


Pod turgid more or less longitudinally 
divided by an ingrowth from the dor- 
sal suture 9, Astragalus, 

( Pod jointed; leaflets Hnear-oblong, 3 

izidtes long or ‘more ... 16. Uraria, 

Pod not jointed; leaflets shorter or 
broader ... 32. 

{ Leaves large, 1-2 feet long; pod woody 11, MillettieK 

Leaves smaller; pod not woody ... 33. 
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i Rfl.iVfl dorsifixedj anthers apiculate ... 6, 

\ Hairs basifeed; anthers blunt ... 6. 

flteayes trifoliate ••• 36. 

\ Leaves pinnate ... 39, 

fLeadets gland-dotted beneath ... 36. 

[Leaflets not gland-dotted beneath ... 37. 

Pod turgid; 2-seeded, continuous with- 
in ... 26. 

Pod flattened, 4- or more-seeded, sep- 
tate ^ ...25. 

Twining to the right • • 38. 

[ Twining to the left 24. 

Pod flat; stamens monadelphous, an- 
thers uniform ^ ... 23. 

Pod turgid; stamens diadelphous, an- 
thers dimorphous ... 20. 

f Leaves 2-4 inches long, leaflets 10-20 


... 19. 


Leaves 1-2 feet long, leaflets 7-9 


Tbibe I — ^PoDALYRiEjE, — ^Leaves digitate ; sta- 
mens free; pod indehiscent ... 1. 

Tbibb II — -Gei^sxe^. — ^L eaves simple or digi- 
tately trifoliate; stamens monadelphous; pod 
dehiscent, not jointed ... 2. 

Tbibe III — GalegBu®. — ^L eaves usually impari- 
pinnate, leaflets entire; stamens usually dia- 
delphous; pod usually dehiscent, not jointed. 
Pod 1-seeded, indehiscent ... 3. 

Pod distinctly septate between the seeds. 

Pod very long, slender; flowers yellow.,. 4. 
Pod cyHndric fi.rm; flowers usually pur- 
ple ... 6. 

Pod not or scarcely septate. 

Pod many-seeded, soon dehiscent. 

Flowers mostly in leaf-opposed race- 
mes 6. 

Pacemes mostly axillary. 

Pod flattened; flowers white ... 7. 

Pod turgid, flowers yellow. 

Calyx very oblique ... 8. 

Calyx not oblique ... 9. 

Pod few-seeded, subdehiscent or late in 
dehiscing. 

Pod bladder-like ... 10. 

Pod woody ... n 


Indigofera, 

Tephrosia, 

JRhynchosia, 

AtyLosia, 

Spatholobus. 

Pueraria. 

Mucuna. 

Abrus, 

Millet Ha, 

Piptanthus^ 

Crotalaria, 

Psoralea, 

Sesbania, 

Indigofera, 

Tephrosia. 

Bohinia. ‘ 

Caragana, 

AstragaZuM, 

Colutea. 

Milleitia. 
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Tbibe it — Hedtsaee^. — ^L eaves usually im- 
paripinnate ; stamens mon- or di-adelphous j 
pod jointed if more than 1-seeded. 

Leadets esstipellate. 

Stamens monadelphous* 

FloTFers in a las raceme ... 12. 

Floirers in dense heads ... 13. 

Stamens diadelphous. 

Armed, leaves simple ... 14. 

Unarmed, leaves trifoliate ... 15. 

Leadets stipellate (stamens 9 and 1) 

Pod folded so that the joints are brought 
face to face ... 16. 

Pod straight. 

Hacemes in fascicles from the old Tvood 17. 

Itacemes simple or panicled from the 
year’s shoots # * ... 18. 

Tbibe T — ^ViciE-aE. — Leaves pinnate, rachis end- 
ing in a tendril or bristle; stamens diadel- 
phous or the tenth abortive; pod dehiscent, 
not jointed ... 19. 

Tbibb VI — ^PHASEOLBiB. — Climbers, rarely erect 
plants, mostly with pinnately trifoliate 
leaves; stamens mon- or di-adelphous ; pod 
dehiscent not jointed. 

Leaves not gland-dotted; nodes of the race- 
mes tumid. 

Petals very unequal in length. 

Keel exceeding the wings and stan- 
dard ... 20. 

Standard exceeding the wings and 
keel ... 21. 

Petals sub-equal in length. 

A tree ; pods l-seeded ... 22. 

A climber; pods many-seeded ... 23. 

A climber; pods l-seeded ... 24. 

Leaves gland-dotted beneath; nodes of the 
raceme not tumid. 

Seeds 3 or more; pod with depressed 
lines between the seeds ...26. 

Seeds 1-2; pod not depressed between 
the seeds. 

Leaves pinnately trifoliate ... 26. 

Leaves simple or digitate ... 27. 

Tbibb VII — UAXSHBazEJB. — ^Leaves imparipin- 
nate; stamens mon- or di-adelphous ; pod in- 
dehiscent, not jointed. 

Leaflets alternate, pod thin ... 28. 

Leaflets apposite, pod woody ... 29. 

Tbibb VHI — Sofhobbjb. — ^L eaves imparipin- 
nate; stamens free; pod monilxfoxm 30* 


Taverniera, 

Bdenus. 

Alhagi, 

Zespedeza, 


Uraria, 

Ougeinia. 

Desmodium^ 


Ahrus, 


Mucuna. 

Brpihrina. 

Butea, 

Pueraria, 

Spatholohm, 


Afylosia. 


BJiynehosia, 

Flemingia, 


Dalbergia. 

FongamuK 

Bophmm. 
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1. PIPTANTHUS, D. Don. 

(Erom the Greek piptein, to fall, and aiithos, a flower; referring 
to the early falling of the flowers. Distrib. Species 2; Himalaya and 
Yunan.) 

PiPTAJTTHUS NEPALEWSis, Z>. Don, in Sweet, Brit, Flower 
Gard. X1828) t. 264. — An erect deciduous skrub 8-12 feet bigh; 
young "skoots silky, 1-year old glabrous, dark olive-brown, shin- 
ing. Leaves digitately 3-foliate; petiole -T-l-b inches long, 
narrowly margined; stipules -5-8 inch long, connate, opposite 
the petiole, deciduous but leaving a small persistent annular 
basal portion. Leaflets 2-4 by *5-1 *5 inches, sessile, lanceolate 
or elliptic-ohlanceolate, entire, acute, glabrous above, pale 
beneath and adpressed silky when young, ultimately glabrous, 
midrib stout, prominent beneath. Flowers 1-1*25 inches long, 
yellow, xn short racemes; pedicels *5-7 inch long, villous; 
bracts *5 inch long, ovate, densely hairy. Calyx: *5 inch long, 
campanulate, densely grey-tomentose outside, the two upper 
teeth broad, united to above the middle, the three low;er lanceo- 
late, as long as the tube. Petals clawed; standard erect, blade 
orbicular, notched, margins reflexed; wings nearly as long as 
the obtuse slightly incurved keel. Stamens free; anthers 
uniform. Ovary on a stipe *2 inch long, hairy on the dorsal 
suture; style filiform, incurved; stigma minutei, terminal. 
Pod 3-5 by •4-*7 inch, stalked, flat. Seeds 3-10. 

_ Himalaya from tke Sutlej eastwards 7-10,000 feet. Usually ia 
moist forest undergrowth. Cultivated for its flowers in gardens in 
England. Flowers : April — June. 

2, CROTALARIA, Linn. 

(From the Greek krotalon, a rattle; referring to the rattling of the 
seeds in the inflated pods.) 

Herbs or shrubs. Leaves simple, 3-foliate or rarely 5-7- 
foliate- Flowers in terminal or leaf-opposed racemes, usually 
yellow, often showy. , Calyx-tube short; teeth linear or lanceo- 
' late, sub-equal or shortly connate^ into 2-lips. Corolla equal- 
ling or exceeding the calyx ; standard orbicular, rarely ovate, - 
claw short; wings shorter than the standard, ohovate or oblong; 
keel equalling the wings, its petals united, much incurved and 
distinctly beaked. Stamens m’onadelphous, tube' slit along tKs 
top ; anthers alternately short and dorsifixed and long and basi- 
fixed. Ovary sessile, rarely stipitate, usually many-ovuled; 
style long, abruptly bent at the base, more or less bearded up- 
wards. Pod usually sessile, turgid or inflated, continuous 
within, usually many-seeded. Distbijb. Species about 250; 
tropical and sub- tropical regions of the globe. 

Tlie genus contains many more or lees woody herbs some of which 
are perhaps shrubs at times. The following is the most woody and 
the commonest; — 

CeotaiiAsia BtTRHiA, Buch.~H<m. 4n Wall. Cab. (1828) 
No. 6386. — A. low slrub or tmderslirab witb, stifE sometimes 
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spinescent erect and spreading often tangled branches, 1-2 
feet high. Twigs often leafless or nearly so, striate and densely 
pubescent. Leaves few, deciduous, simple, -2-1 inch long, 
oblong, entire, subsessile, clothed on both sides with adpressed 
silky hairs, margin thickened, lateral veins obscure; stipules 
0. Flowers about 6-12, in elongated terminal racemes; pedi- 
cels very short, 2-bracteolate. Calyx *3 inch long, densely 
hairy, teeth lanceolate. Corolla yellow, scarcely exceeding the 
calyx. Pod scarcely longer than the calyx, hairy, 3-4-seeded. 

In sandy or rocky places. Salt Range, Phillaur, Kot Lakhpat, 
S.-E. Punjab. A common plant in arid well drained places not usually 
found on loamy soils liable to be water-logged in the rains. Flowers 
during the cold season. 

3. PSORALEA, Linn. 

(From the Greek psoraleos, scurfy; referring to the appearance of 
most species. Distrib. Species about 100; chiefly in North America 
and South Africa.) 

PsoBALEA PLiCATA, Delile, FI. (FEgypte (1812) p. 262, t. 
37, fig. 3. — 'A low much-branched undershrub 1-2 feet high; 
stems firm, woody, can'escent and striate when young, dotted 
with scattered glandular tubercles, the denuded ^ branchlets 
aul^pinescent. Leaves trifoliate; petiole •2—5 inch long, 
glandular; stipules about -1 inch long, oblong, acute, covstate. 
Leaflets, the terminal -S-l inch long, oblong; the lateral -2- *5 
inch long, obovate ; all subcoriaceous, dull-^een, irregularly 
sinuate, closely adpressed hairy on both sides, gland-dotted 
beneath ; lateral leaflets subsessile ; stalk of the terminal leaflet 
about '2 inch long. Flowers *2 inch long, solitary or in 
fascicles of 2 or 3 along a striate axillary rachis 2-4 inches 
long; pedicels -05 inch long, hairy; bracts as long as the pedi- 
cels, ovate, acute. Calyx -15 inch long, silvery-Hairy outside, 
accrescent in fruit; teeth triangular, shorter than the tube, 
the lowest the longest. Petals -2 inch long, yellow, all with 
distinct claws; keel obtuse, the tip slightly incurved. Upper 
stamen free or connate, the tube often closed at the commence- 
ment of flowering; anthers small, uniform or slightly dimor- 
phous. Pod -2 inch long, ellipsoid, densely hairy, 'completely 
enclosed in the accrescent calyx which becomes membranous 
and many-nerved. 

The plains; Lahore, Hissar, etc. Common in arid places. Camels 
are veiy fond of this plant. Flowers : April. 

4. SESBANIA, Scop. 

(From sesibcm, the Arabic name of the following species. Distrib. 
Species about 40; tropical.) 

Sesbaxca .^gtptiaca, Poir. Encyc. VII (1806) p. 128.— 
A small soft-wooded tree of rapid growtlf and brief duratioxi' 
re^hing 16 feet in height and 6 inches diameter, young shooti 
striate, green, canescent. Leaves ^6 inches long, pajipinnate ; 
raehis shoartly produced above th^ last pair of noi spine- 
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slender," few-flowered, axillary racemes ; tnds straigM, 

Inform 2-4 incli long; -bracts less tlian -1 incli long lanceo- 
late scarious, bracteoles setaceous, -botlx f ^ 1 

To»g, impHiulato, 6-p»vea; teeth 
ehorter than tie'tnle. Standard OTbionlM, epottod P 
pie on the back, furnished at the base mth two 
Sendages which are free and falcate above, ranning^ 

Hke into the claw; wings falcate-oblong with a miimte ^le 
at the top of the claw; keel straight, oblmse, its J a 

small recurved auricle above the claw. Stamens diadebhous., 
anthers uniform. Ovary Stapitate; style 
stigma capitate. Pod 6-9 inches long ^ ‘ I’ , a* ^+n«e. 

lous, twisted, flexible, slightly torulose, sharply beaked, sutoes 
not much thickened, septo between the 

S. a>.gypt^ca, Baker PI. Brit. Ind., II, p. 114 part-e. 
Vem. jdint. 

Cultivated in the plains and Sub-Himalayan tract, no* 

rarelv celf-sown. The geMS as described °^„®r4v\wi897') 

is miich -vide Pram in Jonrn. 4s. Soc. Beng. Ixvi (18J7), 

nace 367. T':.' i’-.'’'' above described is var. picfa. Pram, l.c., groira 

hi hedges both bv "aropeavs and natives owing ^its remarkably rapid 
<^<^h in good s,r • with meaty of moisture. Mowers mamly during 
§ie^dd season. The varieties described by 

with uniformly yellow flowers and var. Itcolor mth ^e rtandard dark 
Cwon or pu^le outside and the keel tipped with red. These are afeo 
rnp+ wi+Ti in ffardens, Var. typica is probably native in some 
parts of India and var. piota was probably introduced from America. 

«Jvsn*Tn\ A0ULBAT4, Pers. var. buatioe, Prain, a large shruh-like 
last over the winter. 

* SUSBANIA GRANOTFLORA, Pm.— A 8o%wooded tree 20-30 fwt hmh. 

1 12.20 I.*. k.e. «™, 

sutures mucb. tbiclcened. 

Indigenous from Malaya to North Australia. Cultivated in 
East Punjab', Delhi. Has heen tried in Lahore hut is killed by frost 
in winter and can only be grown as an annnal. 

5. INDiGOFERA, Linn. 

(Erom the Latin indimm, a blue pigment believed to be indigo and 

S’. .Ky S3”SC 
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or long, often enclosing tke flower buds. Oalyx small, teeth 
6, subequal or the lowest the longest. Standard ovate or orbi- 
cular, sessile or clawed, often persistent for a long time ; wings 
oblong, slightly adherent to the keel ; keel straight, spurred on 
each side near the base. Stamens diadelphous (^e upper free) ; 
anthers tipped with a minute point. Ovary sessile; ovules 
usually many ; style glabrous, incurved ; stigma small, capitate, 
often minutely hairy. Pod cylindric, turgid, septate between 
the seeds, often deflexed. Disteib. Species 250-300 ; through- 
out the warmer regions of both hemispheres, abundant in 
Central and South Africa. Vem. Kdthi kainthi (most species). 

Leaves 3-foliate ^ ... 1. 7. trita. 

Leaves pinnate. 

Leaflets 3-5, alternate ... 2. 7. paucifolia. 

Leaflets usually more than 5, opposite. 

Flowers small *2 inch long or less 8. 7. tinctoria. 

Flowers *25 inch long or more. 

Bracts minute, shorter than the calyx 4. 7. Oera/rdiana. 

Bracts as long as or longer than the 
flower-buds. 

Bracts linear or lanceolate. 

Densely pubescent or tomen- 
tose ... 6. 7. Dosua, 

Nearly glabrous ... 6. 7. atropurpurea^ 

Bracts boat-sbaped. 

Leaflets 1-2*5 inches long ... 7. 7. hehepetala. 

Leaflets not exceeding 1 inch 

Flowers *5 inch long or 
more; standard glabrous 8. 7. ptUehella, 

Flowers about *3 inch long; 
standard pubescent on 
the back ... 9. 7. cedrorum, 

1. Indigofeba teita, Linn. f. Suppl. PI, (1781) p. 334 
—A stiff erect undershrub 2-3 feet high, twigs, leaves, calyx 
and pods silvery or hoary with fine adpressed hairs. Leaves 
trifoliate; petiole *3-1 inch long; stipules small setaceous. 
Leaflets : the lateral opposite, subsessile *6-1 inch long, obovate 
or oblong; the terminal petiolulate and larger; stipels 0. 
(Flowers small salmon-pink in 6-12 flowered spiciform racemes 
shorter than the leaves. Calyx *1 inch long, teeth linear- 
setaceous. Corolla twice as long as the calyx ; standard orbi- 
cular, hairy on the hack. Pod 1 inch long, spreading or de- 
fiexed„ tetragonous with a sharp straight apex, 6-10-seeded. 

South-East Punjab, Delhi, on the Ridge, not common. Flowers; 
September. 

2. Indigopeea paucifolia, Delile, FI, d^Egypte ( 1812 ) 
jf. 261. — A shrub 3-6 feet high; branches stoti£> woody, sil- 
yery-canesoent. Leaves imparipinnaie ; leaflste 8^, altmati,e 

K 
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linear or elliptic-lanceolate or oblanceolate, more or less hairy 
above densely clothed with fine white hairs beneath, base acute ; 
petiolnles of the lateral leaflets -05 inch long, stalk of the ter- 
minal *25 inch long; stipnJes lanceolate, acuminate, *1 inch 
long. Flowers small, brick-red, in long spicate 20-50-flowered 
racemes exceeding theJ leaves and attaining 4 inches. Calyx 
‘1 inch long, silvery outside; teeth triangular, acute, equalling 
the tube. Corolla thrice as long as the calys; standard densely 
hairy on the back. Pods slightlv curved outwards, deflexed, 
torulose, pointed, hoary pubescent when young, 6-8-seeded, 
•5-7 inch long. I* ohlongifolia, Forsk. 

The plains of the Punjab in the South-West; Delhi; Multan. 

3. Indigofexa tinctoeia, Linn. Sp. PI. (1763) p. 761. — 
A shrub 2-6 feet high ; branches more or less angular, slightly 
silvery with adpressedl hairs. Leaves 2-5 inches long ; leaflets 
7-13, opposite, *2-1 inch long, elliptic or oblong, nearly gla- 
brous above, thinly adpressed hairy beneath; petiolules -06 inch 
long; stipules linear-subulate, small; stipels minute, sub- 
ulate. Flowers *2 inch long in many-flowered erect race- 
mes usually shorter than the leaves. Pedicels up to *1 inch 
long; bracts setaceous, as long as the pedicels. Calyx *05 
inch long, silvery outside; teeth* acute, as long as the tube. 
Standard greenish-yellow, pubescent on the back, wings and 
keel pink. Pod 1-1*5 inches long, *1 inch diameter, straight 
or slightly curved, scarcely torulose, 10-12-seeded. Madras 
Indigo. 

Oommon on dry ground near Delhi and in Rajputana. Usually 
only 2 feet high and with small leaves. 7. Sumairana, Gaertn. is a 
form distinguishable with difficulty by- the racemes being usually longer 
than the leaves; pods rather stouter and more torulose 8-10-seeded, 
obtuse at the apex but tipped {with a small muoro. It is cultivated 
to some extent in the Punjab and known as the Bengal Indigo. 

4. Itoigofeea Geraedina, Wall. Cat. (1828) 17o. 5486. 
— ^A deciduous shinib up to 6-8 feet high and 2-3 inches dia- 
meter at the hase. Twigs densely white-oanescent. Leaves 
very variable in size, 1-4 inches long; leaflets very variable, 
9-31, *1-5 inch long, opposite, elliptic, obovate or oblanceolate, 
obtuse or retuse, mucronate, clothed on both sides with ad- 
pressed white hairs, pale beneath; petiolules *05 inch loilg; 
stipules setaceous; stipels small. Flowers about *5 inch long, 
pale red or purple, in erect pedunculate racemes 1-5 inches 
long. Pedicels very short; bracts minute. Calyx obliquely 
campanulate, hairy; teeth triangular or narrow-lanceolate, 
about as long as the tube.^ Corolla much longer than the 
calyx ; standard and keel hairy towards the top. Pod 1-2 
inches long, straight, cylindric, glabrous. 7. TieteffantJia^ 
•Wall. Collett, FI. Siml., fig. 36. 

Himalaya 5-12,000 feet. Flowers: May — July. One of the 
commonest shrubs in the hills and ,perhaps the most variable. In dry 
exposed* situations the size of the plant and of all its ^arts is mnch 
reduced. It is common and gregarious on open grassy hillsides and is 
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useful 'n affording shelter to tree seedlings in such places, as it never 
gets very dense. It is also found in dry forest undergrowth hut avoids 
■moist shady ravines. It is probable that this plant represents more 
than one species : 

1. Gerardiana, Wall, being the large shrubby form with about 9-17 
leaflets, •4-*6 inch long, calyx-teeth triangular rather shorter than the 
tube; racemes peduncled and pods 1-2 inches long. 

Z. heterantha. Wall, is a smaller plant usually 1-2 feet high, 
occasionally 4 feet. Leaflets 13-31, *2-*3 inch long; calyx-teeth deltoid 
cuspidate about as long as the tube; racemes nearly sessile and pods *6 
inch long, deflexed on the rachis. 

This latter plant is found as a rule in grassy places on shallow 
rocky soil and at first sight appears very distinct but there is a form 
which in many characters is intermediate. These various forms would 
probably repay careful study in the field. 

6. Indigofbra Dostja, Buch-Ham. ex Z>. Don^ Prodr, 
FI. Nep. (1825) p. 244. — An nndershmb, branches slender, 
woody, from a thick woody rootstock, grey-tomentose. Leaves 
2-3 inches long, leaflets 17-31, opposite, •3-6 inch long, ellij)- 
tic, very shortly stalked . and with a long mncro, clothed on 
both sides with adpressed grey hairs, dull green above, pale 
beneath; stipules long, setaceous; stipels 0. Flowers bright- 
red, nearly -5 inch long, in peduncled racemes 1-3 inches long. 
Pedicels minnte; bracts narrow-lanceolate, long-pointed, silky, 
much exceeding the flower-buds. Calyx less than -1 inch long: 
teeth deltoid-cuspidate, aboxit as long as the tube; densely 
silky. Corolla mnch exceeding the calyx; standard densely 
hairy on the back. Pod about 1 inch long, pubescent, straight, 
beaked. 

Himalaya from Chamba eastwards, 5-8,000 feet. Common on hot 
dry grassy slopes. Flowers: May — June. 

6. Indigopera ATROPUBiPUBEA, Buch-^Homi, ex Roxh. 
Hort. Beng. (1814) p. 57. — shrub 12 feet high. Bracts 
lanceolate, acuminate, not enclosing the flower-buds. Other- 
wise as for 7, hehepetala, Benth., which is perhaps not specifi- 
cally distinct. 

Himalaya ascending to 5,000 feet from (Hazara?) Kashmir east- 
wards. Apparently not nearly so frequent as I. hebepetala. I have 
only seen one specimen from the Punjab in Herb. Dehra and no West 
Himalaya specimens from more than 5,000 feet. When not in flower 
the two species are indistinguishable. 

7. Indigopera HEBBPETAiiA, Benth. ex Balter, in Hooh. /. 
'FI. Brit, Ind. II (1876) p. 101. — A tall deciduous shrub, twigs 
pale-brown, sparsely hairy when young. Leaves 4-10 inches 
long; leaflets 7-17, opposite, 1-2-5 inches long, ovate or ovate- 
oblong, usually obtuse, mucronate, thinly hairy or glabrous,^ 
membranous, bright-green above, pale beneatihL ; petiolules 
'•I inch long; stipules setaceous; stipels small. Flowers dark- 
purple, -6 inch long, in erect racemes 4-10 inches long. Pedi- 
cels very short, bracts boat-shaped with long cuspidate points, 
'enclosing the flower-huds. Caly*x -1 inch long, obliquely 
campannlate, hairy ; teeth short, deltoid or rounded. Oorolii^ 
much ^xcee^ng the calyx, glabrous. Pod 1-2 inches lotug^ 
giabrousir 

k2 
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Himalaya 640,000 feet from the^ Indus eastwards, common. Flo* 
wers : May — ^August. A plant of moist shady ravines. 

8. ’Indigofbea pulchella, Rosoh, Hort. Beng, (1814) 
p. 67.~A deciduous shrub 4-6 feet high ] twigs striate, more 
or less hairy when young. Leaves 3-6 inches long, leaflets 
11-21, opposite, *6-1 indi long, elliptic, rounded or retuse at 
the apex, mucronate, ihinly hairy on both sides, pale-green 
above, more or less glaucous beneath; petiolules very short; 
stipules subulate, caducous; stipels minute or 0. Flowers in 
dense racemes 2-4 inches long, bright^pink fading to violet, 
•5 inch long or longer. Pedicels short; bracts boat-shaped, 
long-pointed, silky hairy, exceeding the flower-buds. Calyx 
4 inch long, densely hairy ; teeth short, deltoid. Corolla much 
exceeding the calyx, glabrous outside. Pod 1-1*7 inches long, 
straight, glabrous. 

™ Himalaya ascending to 5,000 feet and extending out into the Sub- 
Himalayan tract, common, from the Indus eastwards. Also Trans- 
Indus. This is the common Indig of era of the Finns longifolia zone oc- 
curring on banks and in grassy blanks and also extending downwards 
into the scrub forests. Flowers in the early hot weather when it is 
shedding or has shed its leaves. The leaves are thicker and more glau- 
cous than in the other species. Frequently bears brown furry burrs 
on the twigs. 

9. Indigofeea cedeoritm:, Dunn^ in Kew Bull. (1920) 
p. 337, — A deciduous shrub 3-6 feet high, young twigs cane- 
scent. Leaves 2-5 inches long; leaflets (3-) 9-13 (-17), -4-7 
inch long, opposite, elliptic, obtuse or retuse, mucronate, 
clothed on both sides with adpressed white hairs, pale beneath; 
petiolules *05 inch long; stipules setaceous, caducous; stipels 
minute. Flowers *25-35 inch long, pale lilac or pale pink, 
in erect pedunculate racemes 2-4 inches long. Pedicels minute ; 
bracts boat-shaped, long-pointed, silky hairy, exceeding the 
flower buds. Calyx shortly campamuate, hairy; teeth tri- 
angular, about as long as the tube. Oorolla much longer than 
the cal 3 rx:; standard on the back and tip of the keel densely 
pubescent. Pod 1-1-5 inches long, straight, slightly flattened, 
glabrous, narrowed abruptly to a sharp point, tardily dehi- 
scent the outer skin often contracting and splitting giving a 
rugose appearance. 

Ohamba 4,000 — ^7,000 feet, on open hillsides and in rather diy 
deodar forest in the Ravi valley. Abundant near Chitrari. Thw 
species has the habit and appearance of 7.' Oerardiana and when not 
in flower can scarcely he distinguished. The flowers are much paler 
than those of 7. Gerardiana and the bracts are very different. Flowers ; 
May — August. 

6. TEPHROSIA, Pers. 

(Prom the G^reek iepJtva, ashes ; referring to the pubescence of most 
species.) i 

Herbs, undershrubs or shrubs. Leaves imparipinnate, 
rarely simple, stipulate, leaflets opposite, lateral veins parallel^ 
making an acute angle with the midrib. Flowers in leaf-op*^ 
posed racemes or solitary or paired in the leaf-axils. Oalyxr 
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teeth various. Petals clawed; standard suborbicular ; wings 
obliquely obovate or oblong; keel incurved, not beaked. Sta<* 
mens diadelphous when the flower is fully open ; anthers obtuse# 
uniform. Ovary sessile, usually many-o'^ed ; style incurved# 
often flattened, glabrous or bearded; stigma terminal, often 
penicellate. Pod linear or oval, continuous within or obscurely 
septate between the seeds. Disteeb. Species more than 120; 
warm regions of both hemispheres. 

Plants of this genus are often taken to be species of Indigofera 
from which they differ in the absence of dorsifixed hairs and in having 
•the leaflets with conspicuous parallel secondary nerves and flattened 
pods continuous within. 

Stems erect or ascending; racemes normally 
many-flowered. 

Pod covered with dense villous tomen- 
tum, strongly upcurved near the tip ; 
pedicels very short ... 1. T, hirta. 

Pod pilose or glabrescent; pedicels 
longer than the bracts. 

Steins erect; flowers over *3 inch 
long .*.• 2. T. JEamiltonii, 

Steins ascending; flowers under *3 » 

inch long ... 3. T, purpurea. 

Stems procumbent; racemes 1-3-flowered 4. T. procumbens, 

1. Tephrosia hirta, Bmn. in Tmns. Linn- Soo. XIII 
(1822) p. 546. — ^An erect underslirnb 1-2 feetbigh, stems densely 
clotbed witb adpressed greyisb-wbite bairs. Leaves* l*B-3 
inches long; stipules linear, erect or reflexed. Leaflets 11-19, 
oblanceolate -25-1 inch lon^, obtuse, nearly glabrous above, 
adpressed silky beneath, entire, subsessile. Flowers -S-'B inch 
long, pale red, in fascicles forming a long spiciform raceme ; 
bract linear-subulate about as long as the pedicels. Calyx 
densely silky; teeth linear, acute, 2-3-times as long as tlie 
tube. Standard silky on the back. Style flattened, glabrous. 
Pod 1-1*5 inches long,* strongly upcurved towards the tip, 
covered witb dense grey or brown villous tomentum; seeds 
about 7-8. T. villosa, W. and A. 

South-East Punjab plains. Abundant on the Ridge at Delhi where 
both the grey and brown podded forms are found together. This 
is the most woody member of the genus found in the Punjab. Flowers 
during the rains. 

2. Tephrosia H^iLTOi^n, J. R. Drumm. in Gamble^ 
Flora Madtas II (1918) p. 318.* — ^An -erect undersbrub 1-2 
•feet high, stems angular somewhat zigzag more or less densely 
pubescent. Leaves 1-5-5 inches long; stipules linear, spread- 
ing or reflexed. Leaflets 7-16 oblanceolate, •5-1-2 inches long, 
usually retuse at the apex, mucronate, minutely adpressed 
hairy above, silky pubescent beneath, entire; petiolules *05 
inch long. Flowers -4 inch long, rose-colored or scarlet, in 
fascicles or pairs on the racMs of tenr^al or leaf-oppos^ 
racemes, occasionally a few flowers in pairs in the lower 
axils; pedicels in flower about -15 inch long; usually much 
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exceedijig the lineax-subulate bracts. Calyx silky pubescent; 
iteetb linear^ aiCute^ ratber longer than the tube. Standard silky 
on tbe back. Style flattened, glabrous. Fod l-l’S inches 
long, somewhat upcurved near the tip, pilose; seeds about 
5-7. r. 'purpureay Baker in FI. Brit. Ind. II p. 212, 
parte. 

Punjab plains from the Indus eastwards. Locally gregarious and 
abundant on sandy soils. Diifers from T, hirta mainly in the pod but 
also in being much less hairy, less woody and in having distinctly 
pedicellate flowers. Flowers during the rains. 

3. Tephrosia purpurea, Pers. Syn, PI. II (1807) 
p. 329.— An undershrub with ascending shoots 1-2 feet long, 
rootstock thick, woody, stems angular, zigzag, more or less 
pubescent. "Leaves 3-5 inches long; stipules linear, ascending. 
Leaflets 7-13, oblong-oblanceolate, “7-1-2 inches long, rounded 
at the apex, mucronate, glabrous above when mature, adpressed 
silky beneath, entire; petiolules *06 inch long. Flowers *25 
inch long, reddish-purple, usually in rather distant pairs of 
which frequently only one flower develops, on the ’^achis of 
terminal or leaf-opposed racemes; pedicels *15 inch long, about 
twice as long as the linear-subulate bracts. Calyx silky pube- 
scent; teeth linear acute about as long as the tube. Standard 
pubescent on the back. Style glabrous, somewhat flattened. 
Pod 1-5-2 inches long, slightly' upcurved near the tip, minutely 
pubescent; seeds 7-8. 

North-West Himalaya 3-6,000 feet on grassy hill sides. Differs 
from T. Hamilionii in habit and in the thick root stock. It is further 
more glabrous, has less markedly oblanceolate leaflets, smaller flowers 
and is less woody. Mr. Drummond thinks these Himalayan forms of 
T. purpurea may prove to be distinct differing from the plant of 
southern India in having redder flowers, fewer in the racemes. Flowers 
during the rains. 

4. Tephrosia procumbens, Udm. in Trans. Linn. Sac. 

XIII (1822) p. 547. — A slender under e^rub with procumbent 
shoots more or less woody towards the base, stems pilose, 
lieaves 1-2 inches long; stipules ascending or spreading. 
Leaflets 7-13, ohlong-oblanceolate, “25-76 inch long, truncate 
or retuse at the apex, adpi^essed hairy on both sides, es- 
pecially on the lower, entire; petiolules minute. Mowers 
•25-3 inch long, white in short 1-3-flowered racemes; pedi- 
cels “1 inch long, nearly twice as long as the minute linear 
bracts. Calyx pubescent; teeth linear, acute, rather longer 
than the tube. Standard pubescent on the back. Style 
glabrous somewhat flattened. Pod 1-1*5 inches long, slightly 
upcurved near the tip, pubescent; seeds S-IO. T. purpurea. 
var. pumilay Baker in FL Brit. Ind. II p. 113. T. diffusa. 
•W. and A. . 

The plains.’ I have seen no Punjab specimens in Herb. Kew or 
Dehra but this plant occurs in North-West India and extends to the 
Punjab according to Drummond. It is easily recoginzed by its pro- 
cumbent stems and few-flowered racemes. It is found in grassy places. 
Flowers during the rains. 
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7. ROBINIA, Linn. 

(In honor of J. !Robin, Herbalist to Hex^ IV of France and his 
son Vespasian who first cultivated the species mentioned below in 
Europe. Distbib. Species about 10 i Southern United States and Oen* 
tral America.) 

Eobii^-ia Pseud-acacia, Linn. Sp. PL (1763) p. 723. — >A 
medium-sized deciduous tree, bark with, deep irregular longii- 
tudinal cracks. Twigs glabrescent^ angular. Leaves 4-6 incUbi 
long ; petioles swollen at the base ; stipules usually transformed 
into stout straight or slightly curved spines up to -8 inch long. 
Leaflets 9-19, elliptic or oval, 1-3 inches long, opposite or sub- 
opposite, entire, glabrescent above, pale beneath and ultimate- 
iy puberulous only on the nerves; petiolules *1 inch long; 
stipels -05 inch long, setaceous. Flowers white, in pendulous 
axillary racemes up to 8 inches long on the current year's 
wood. Pedicels up to 1-5 inches long; bracts and bracteoles 
small, caducous. Calyx -2 inch long, campanulate, puberu- 
lous; teeth shorter than the tube, the upper shorter than the 
lower. Corolla -6 inch long; standard orbicular, clawed, 
notched at the apex and marked in the middle with a greenish- 
yellow spot, reflexed in flower; wings 'equalling tixe standard 
and keel, free; keel with a blunt incurved tip. Stamens 10, 
the upper more or less united with the rest; anthers uniform. 
Ovary stipitate; style hairy and with a ring of hairs below the’ 
small terminal stigma. Pod up to 4 inches by *7 inch, flat, 
glabrous, continuous within. Seeds smooth. 

Native of the United States, cultivated and mpre or less naturali- 
zed in Europe and Japan. The Black Locust of America, the False 
Acacia of EiJ^land, in India it is usually called Bohinia, It is grown 
occasionally in many parts of the Punjab from the plains to 10,000 
feet in the hills particularly near Simla. As an ornamental plant it 
is worth growing for its flowers which in the plains are produ^d in 
March and April, but at low elevations it remains email and is apt 
to die off suddenly for no apparent reason. As a forest tree much was 
expected of it and in 1890 and for many years following it was culti- 
vated indiscriminately in the hope that it would be useful for reaf- 
foresting bare hills. In such places as Changa Manga, the Pabbi, the 
Salt Range and Kala-Ohitta it has naturally been a failure though a 
few plants are still found here and there. The tree likes a deep loose 
soil and “thrives on sand and poor mineral soils but it does not like 
heavy soils or shallow rocky ground and consequently it has not oome 
up to expectation in the Mils. For made soils, such as road embank- 
ments, landslips, &c., it is excellent provided the situation is not toe 
hot and dry. In such places it will reach 6 feet from seed in the first 
year and as it produces abundant root-suckers it soon fixes the ground. 
In less favourable places it may make re.markable growth for a year or 
two but soron comes to a standstill and dies. Sowing should be done 
in jspriw, net during the rains and transplanting durix^ the rains 
should aCo be avoided. Large plants 4-5 feet high can easily be trans- 
planted and this has been the practice in Simla. As the tree is dee^- 
rooted the roots are much injured when such plants are moved and this 
perhaps accounts for most of the Robinia in Simla becoming hollow. 
The tree is quite frost-hardy, but is apt to be broken by snow and it 
does not ripen its seeds well in places with a heavy xnonsoon raii^all. 
Its farther cultivation should be restricted -to really porous soils above 
4-6,000 feet. 
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8. CARAGANA, Lamk. 

(From the Mongolian name for (7. arhorescens,) 

Trees or shrubs (or in subgenus Chesneya herbs), leaves 
paripinnate, often crowded, sometimes digitate; rachis ending 
in a bristle or spine usually persistent; stipules subulate or spi- 
nescent, rarely small and herbaceous. Flowers yellow, soli- 
tary or in long-stalked f6w-flowe'»*ed umbels. Calyx campanu* 
late, placed o^quely on its pedicel; teeth deltoid or lanceo- 
late. Corolla much exserted ; st indard broad, clawed, edges 
reflexed; wings oblique, lanceolate, free, long-clawed; ked 
blunt, nearly * straight. Stamens diadelphous, anthers uni- 
form. Ovary sessile, many-ovuled; style straight or slightly 
incurved ; stigma small, terminal. Pod turgid, continuotis 
but sometimes pubescent within. Distbib. Species 56 ac- 
cording to Komarov, Generis Caraganm Monographia in Acta 
Horti Petrop. XXIX, 2 (1909) pp. 179-388; Central Asia and 
China. 

Leaflets crowded more or less digitate ... 1. 0. versicolor. 

Leaves imparipinnate. 

Flowers snbsessile. 

Stipules coriaceous, amplexicaul, per- 
sistant ... 2. C. Gerardiana. 

Stipules scarious, free, deciduous ... 3. C. suMensis, 

Flowers peduncled. 

Calyx-teeth lanceolate, cuspidate; pod 
woolly within ... 4. C. hrevispina. 

Calyx-teeth subulate ; pod glabrous 
within ... 5. C. decorticans. 

1, Cabagaxa versicolor, Benth. in Royle, III. Bot. 
Hirnal. (1839) p, 198, t. 34, f. 2.— A small shrub, 2 feet high, 
twigs furrowed, pubescent, internodes short. ^ Leaf-rachis *3- 
•4 inch long, persistent with the spinescent* stipules as a 3-fid 
spine, suppressed on dwarf shoots; leaflets 4, digitate, very 
harrowly oblanceolate, about -3 inch long, pale-green, thdckish, 
pubescent when young, glabrous when mature. Flowers soli- 
tary, pedicels shorter than the leaves, jointed below the 
middle. Calyx -2 inch long, glabrous; teeth short, deltoid. 
Corolla thrice the calyx ; wing-petals with a very short auricle. 
Pod linear, turgid, glabrous within and without, 1 inch long. 
C. pygmcea, Baker, FI. Brit. Ind. II p. 116. 

Himalaya from Kashmir eastwards 8-13,000 feet. Kunawar, Spiti. 
Flowers : June. 

2. Caragaxa Gerardiana, Poyle^ III. Bot, Hvmal. ( 1839 ) 
p. 198, t. 34, fig. 1. — A shrub, 3-4 feet high, twigs densely 
brown-hairy when young, nodes close. Leaf-rachis *5-1 -p 
inches long, persistent, spihescentj stipulee connate behind 
the rachis, amplexicaul, not spinescent, thick, persistent, cori* 
aceous; leaflets 8-10, oblanceolate, -2-3 inch long, acute, 
densely silky. Flowers 1-2, suhsessile. Calyx 4 inch long, 
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densely hairy; teeth deltoid-cuspidate, half as long as the 
-'tube. Corolla twice the calyx. Wing-petals with a very 
short auricle. Pod ^T-l inch long, woolly within and persis- 
tently pubescent without. 

Himalaya 8-12,000 feet. Kunawar, also Trans-Indus^ Kurram and 
Waziristan. Apparently only found in the dry Inner Himalaya. Flo- 
wers: May. 

3. Cabagana sukiensis^ C. K, Schn. Bull. Herb. Boiss. 
sir. 2, VII (1907) p, 313. — small shrub 2 feet high. Young 
twigs slightly grooved, intemodes *3 inches long. Leaf-rachis 
•8-1-5 inches long, persistent^ spinescent; stipules free, deltoid, 
scarious, not persistent; leaflets 10-16, narrowly eliiptic-ob- 
loiig, -2' *3 inch long, snb-acii^^e, silky beneath and on both 
sides when young. Flowers 1-2; pedicels hairy up to *2 inch 
long. Calyx -5-6 inch long, slightly silky; teeth lanceolate, 
■acuminate, half as long as the tube. Corolla less than twice 
the calyx; wing-petals with a long linear auricle nearly as 
long as the claw. Pod 1 inch long, pubescent without, woolly 
within. 

Himalaya 6-9,000 feet. Chamba, Simla, Tehri-Q-arhwal. Should be 
looked for in Kunawar. This plant is easily distinguished from 0. 
Gerarduma by the long auricle of the wing-petals, and by the stipules 
-Occurs locally in Chamba in patches on shallow rocky soil. Flowers: 
June. 

4. Cakagana beevispina, Royle, 111. Bot. Himah (1839) 
p). 198. — A tall erect shrub 6-8 feet high, twigs pubescent when 
young, nodes not crowded, -5-2 inches long. Leaf-rachis 
usually spinescent and persistent, -7-2-5 inches long; stipulon 
nsually spinescent, occasionally the spines are weakly develop- 
ed or wanting; leaflets 8-12 (-14) varying a good deal in size, 
•3-1 inch long, obovate, elliptic or elliptic-oblong, apex round- 
ed or retuse, inucronate, glabrous above, pale and silky be- 
neath; Flowers in few-flowered umbels ; peduncle -5-2 inches 
long ; pedicels -2 inch long. Calyx -3 inch long, pubescent ; 
teeth narrowly triangular-cuspidate, about half as long as the 
tube. Corolla thrice the calyx ; wing-petals with a long auri- 
cle nearly equalling the claw. Pod 1-2-2 inches* long, pube- 
scent without, woolly within. 

Himalaya 6-10,000 feet in moderately dry forest undergrowth: com- 
mon in K^an and Bashahr and more or less gregarious in deodar 
forests. Also Trans-Indus. Flowers; May — July. 

5. Oaragana decoeticaks, Hemsl. in Hooh. Icon. PL 
(1887) t. 1726. — 'A large shrub or smaU tree, in habit 

and appearance like Labumiun, twigs slender, furrowed, pube- 
scent when young. Rachis persistent and weakly spine- 
scent or more usually deciduous ; stipules rigid, spinescent, per- 
sisten, up to *4 inch long; leaflets 6-10, elliptic and acute or 
obovate and retuse, '2—5 inch long, with a long mucro, sparse- 
ly adpressed silky on both sides. Flowers solitary, pedundef 
-7-1-6 inches long, slender, jointed near the top. Calyx cam- 
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pa.iLulate, -2 incL. long, sparsely pubescent; teeth snbulate^v 
much shorter than the tube. Corolla four times as long as thf 
calyx, wing-petals with a long auricle half as long as the claw. 
Pod flattiah 1*6 inohles long, glabrous within and without.! 
C. Aitchisoni, Prain, Journ. Asiatic Soc. Bengal, LX VI, ii, 2l 
(1897) p. 372. 

Hazara (fide Prain 1. c. I hare seen no specimens from the Punjab 
or Hazara.) Kurram, Ohitral, 9-11,000 feet. 

9. ASTRAGALUSi Linn. 

(From the Greek name of a shrub supposed to belong to or be re- 
lated to this genus.) 

Herbs, undexshrubs or shrubs. Leaves impari- or paripin- 
nate, rarely digitate or reduced to one leaflet, unarmed or 
very spiny from the indurated leaf-rachises ; stipules free or 
united to the leaf-rachis, rarely united into a sheath. Inflore- 
scence various. Calyx with short nearly equal teeth. Corolla 
usually distinctly exserted; petals usually with long claws; 
keel incurved, obtuse. Stamens diadelphous, anthers uniform. 
^)vary sessile or stipitate; style incurved; stigma capitate. 
Pod various, usually turgid, continuous and much inflated or 
more or less completely longitudinally divided by a double 
membranous ingrowth from the dorsal suture. Distrib. 
Species about 1,200; mainly temperate in the Northern Hemis- 
phere, with the head-quarters in Western and Central Asia; 
wanting in Australia. 

Leaf-rachis ending in a leaflet. 

Leaflets 17-25 glabrous or sparsely grey- 

silky • ... 1. A. Candolleanus, 

Leaflets 29-65 grey-silky. 

Peduncles usually less than 1 inch long ; 

a plant of alpine situations ... 2. A. rhizanthus, 

• Peduncles 1-9 inches long,' a plant of 

hot dry hills ... 3. A. pyrrhotrichm, 

Leaf-rachis ending in a spine. 

. Calyx sessile, narrowed equally to the 

base; pod shorter than the calyx ... 4. A. strohiliferus^ 

Calyx pedicelled, gibbous at the base; 

pod longer than the calyx ... Sub^genus AEoaoan— 

THA, Bunge, 

Key to the species in the subgenus ^gacantha. 

Leaflets up to 9 pairs. 

Stipules connate sheathing the stem, leav- 
ing an annular scar ... ... 5, A. psiloceniros. 

Stipules free or slightly connate behind the 
rachis, sometimes amplexicaul but not 
leaving an annular scar. 

Young shoots glabrous or nearly so as 
a rule, standard panduriform ... 0, A. cicerifolius. 
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Young shoots pilose, standard not 
panduriform. 

Stipules erect many-nerved ; 
cal 3 rx-teeth one-fourth the 

length of the tube ... 7. A. JacquemontiL 

Stipules speading one-nerved; 
calyx-teeth half the length of 
the tube ... ... 8. A. hicuspis. 

Leaflets 10 or more pairs. 

Leaves inches long; standard *7 

inch long, obcordate . ... 9. A. polyaccmthus. 

Leaves 3-7 inches long; standard 1 inch 

long, obovate oblong ... ... 10. A, oplites. 

1. Asteagalus Candolleakus, JRoyle^ Illusir. Bot. Simal. 
(1839) p. 199. — suberect or pi'ostrate shrub with flexible- 
shoots, clothed rather sparsely with spreading grey hairs, inter- 
nodes '2-1 inch long, not crowded. Leaves up to 5 inches long; 
stipules *4 inch long, membranous, free, costate. Leaflets 17- 
25, elliptic or oblong, -6 inch long, more or less silky hairy. 
Rachises persistent long after the fall of the leaflets but not 
spinescent. Flowers in heads, sessile or more or less pednncl- 
ed, the peduncle sometimes lengthening in fruit to* 2 inches. 
I^edicels *1-2 inch long, bracts linear-lanceolate, exceeding the 
{pedicels. Calyx *5 inch long, hairy; teeth linear, half as long 
as the tube. Corolla yellow, glabrous, standard 1 inch long,, 
oblong, gradually narrowed into the claw; wings longer than 
the keel, shorter than the standard. Ovary delnsely hairy, stipi- 
tate. Pod -7-1 inch long, clothed with spreading silky hairs 
A. RoyleanuSj Bunge. 3.. multicevs, Wall. 

Himalaya 10-13,000 feet, common in Kagan, Chamba in the Ravir 
valley and Kuuawar. Flowers: June — July. 

2. Asteagaeits ehizanthus, Hoyle, Illustr, Bot. Jffimal. 
(1839) p. 200. — vStemless or frequently with prostrate or trail- 
ing branches up to 18 inches long, young shoots densely grey- 
silky. Internodes very short to nearly 1 inch long. Leaves 
variable, 2-8 inches long. Leaflets 29-66, more or leSwS densely 
clothed with grey-silky hairs. Eachises ‘ deciduous in the 
stemless forms, more or less indurated and persistent in the 
long-stemmed varieties. Pod *5-7 inch long, clothed with 
grey spreading hairs. Otherwise as for A. Candolleanus. A. 
malacophyllus, Benth. 

Himalaya 8-13,000 feet, common in Pangi and Kunawar. Closelsr 
allied to A. 0<mdolleamti from which it differs in being less woody 
and in the more numerous densely grey-silky leaflets, and somewhat 
smaller pod. Flowers: June — July. 

3. Asteagaeus pteehoteichus, Boiss. Diag. sSr. 1, IX' 
(1849) p. 73. — A small shrub; stem stout, woody below, short, 
the upper portion densely clothed with soft ^spreading brown- 
hairs, internodes up to *8 inch long, often very short. Leaves 
variable, 4-12 inches long or longer; rachis with soft spread-^ 
ing hairs, deciduous; stipules very variable, -3-1 inch long, 
lanceolate, silky. Leaflets usually 41-61, broadly elliptic,. 



140 


XXXVI. LEGTTMINOSiE. 


•2-6 inch long, clothed with soft spreading brown hairs, apex 
obtuse with a siaall mncro or emarginate. Flowers in peduncu- 
late contracted racemes ; peduncle 1-9 inches long, clothed 
with brown spreading hairs. Pedicels *1 inch long; bracts 
linear-setaceous, much longer than the pedicels. Calyx -6-8 
inch long, densely silky; teeth setaceous, nearly as long as 
the tube. Corolla yellow; standard one and a half times as 
long as the calyx, slightly longer than the wings and keel. 
Ovary densely hairy, subsessile. .Pod *7 inch long, densely 
brown-silky. 

Low kills west of the Jhelum 2-6,000 feet. Not common. 
Trans-Indus. The woody stem is apparently only produced in some 
specimens. Flowers: April — May. 

4. Astbagaltts STnoBiLiFEBUS, Royle^ lllustr. Bot. Btmdl. 
(1839) p. 199. — A small much-branched stout woody shrub; 
twigs woolly, almost completely hidden by the overlapping 
stipules. Leaves 1-2 inches long; stipule® brown, membra- 
nous, connate behind the rachis. Rachises persistent as stout 
sharp spines, erect or spreading. Leaflets 10-14, oblanceolatei- 
•2 inch long, thick, glaucous, grey-silky, caducous, with a 
minute spiny mncro. Flowers few, sessile, in the axils of the 
petioles, scarcely exceeding the stipules. Calyx -25 inch long, 
cleft to the base, each lohe like a tuft of woolly pubescence. 
Corolla yellow, little exserted; petals equal, marcescent; 
standard panduriform. Pod shorter than the calyx, S^ile^ 
rilky. 

Hinmlaya 8-13,000 feet. Spiti, Kunaw£(r. Not common. 

5. AsTRAGAiiXrs PSILOCENTBOS, FiscTi, in Bull, Soc. Nat, 
Mosc, XXVI ii (1853) p. 405. — An erect shrub 2 feet high, 
branches usually elongate and not densely tufted, twigs grey- 
ish-brown often striate, nearly glabrous. Leaves 1-2 inches 
long; stipules scarious, connate almost to the apex and leav- 
ing an annular scar on the twigs, adnate to the rachis at the 
base only, ciliate with long hairs. Rachises pale-brown, 
firm, ultimately becoming dull-grey, nearly glabrous. Leaflets 
5-6 pairs, usually rather distant, -2-4 inch* long, obovate or 
elliptiooblong, obtuse, glabrous above somewhat hairy beneath . 
Flowers solitary or paired, 1*2 inches long, yellow; pedicels 
up to -2 inch long, brown-pilose. Cailyx -5-6 inch jlong, 
rather sparsely pilose ; teeth linear-subulate, pilose, nearly one- 
third the length of the tube. Corolla twice as long as the 
calyx ; standard ohovate-oblong, narrowed evenly into the claw, 
rather longer than the wings, apex emarginate. Ovary snb- 
sessile, hirsute. Pod •6-*7 inch long, brown or grey hairy. 
A, polemiusy Boiss. A, polyacanthus ^ auct. pi. non Royle. 

Var. piLOSTTS, PaTher in Kew Bull, (1921) p. 270. — > 
Toung twigs, rachises, stipules and leaves beneath clothed 
with long loose hairs. A, polyacanthus ^ var. pilosus, Benth. 
mss. in herb. Kew. 

Baluchistan, Trans-Indus, Salt Range and outer slopes of the 
ffimalaya in the Rawalpindi and Hazara disticts ascending to about 
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3 000 feet. Above this elevation to about 7,000 feet var. pilosus is 
found in the Murree Hills. It has not been collected east of the 
Ohenab except in Garhwal where it is found at 6,600 feet in what 
appears to be a small outlier. 

The type is Jacqiiemont No. 109 from Djillapour ’’ a place in 
the Salt Range between Find Dadan Khan and Jhelum. A. jjolemius^ 
Bmss. based on Stock’s No, 712 is supposed to differ in having free 
stipules but in every specimen of this in herb. Kew the stipules are 
connate. The stipules are very characteristic in this species and are 
readily observed on elongated shoots and the annular scars they leave 
can usually be seen at the base of the congested shoots. Mowers; 
March — ^May. 

6. Astragalus cicebifolius, Royle ew Fisch, in Bull 
Soc, Nat. Mosc, XXVI ii (1853) p. 404. — ^A procumbent or 
suberect shrub, branches not densely tufted usually elongate, 
twigs brown gdabrous or nearly so. Leaves l'5-3 inches long;, 
stipules rather large usually amplexicaul scarious with thick- 
ened bases and prominent nerves. Eachises usually straw- 
colored, firm, nearly glabrous or pilose. Leaflets 4-7 pairs, 
usually rather distant, -lb-- 3 inch long, obovate, obtuse or 
letuse, mucronate, glabrous above, more or less hispid beneath 
especially on the midrib and minute petiolules, Flowers 
usually paired 1-1*3 inches long, yellow; pedicels up to *3 
inch long, pilose. Calyx *5—6 inch long, usually rather 
sparsely pilose; teeth linear-subulate one-.^burth the length 
of the tube. Corolla twice as long as the calyx; standard 
obovate-obiong, more or less panduriform, rather longer than 
the wings, apex bilobed. Ovary hirsute on a slender stipe. 
Pod '6-7 inch long, adpressed grey-hairy, about IS-seeded. A. 
scariosus, Benth. Bunge. A. Daltonianus, Bunge. 

North-West Himalaya 4 — 8,000 feet from Chitral and Gilgit to 
Kuna war. Usually local and when met with common. Kagan valley 
from Paras to Narhan, Pangi from Killar to the Padar boundary, in 
the Ravi valley from below Chitrari to Holi. Apparently not common 
in Kunawar as I have only seen one scrap of Royle’ s which is said to 
have come from Kunawar. A very variable plant both in the field 
and in the herbarium. Specimens in fruit or when flowering later 
than usual often have long lax branches which may be glabrous (A. 
scariosus^ Benth.) or sometimes densely pilose. A. DcilioniarmSj Bunge 
is a form found in Hazara and Kashmir with markedly panduriform 
standard having the basal auricles prominently angled. This form 
passes into the normal form by gradual stages. Flowers : April — ^June 
and less freely on to August. 

7. AsTEAGALtrs JACQTJEMONTn, Bunge, Asirag. I (1868) 
p. 44; II (1869) p. 68. — A small shrub, branches elongate or 
congested; twigs densely hairy when young. Leaves 1-2 
inches long; stipules scmous, free from one another, erect, 
lanceolate, acuminate, pilose with several conspicuous nerves. 
Sachises pale-hrown, sharp, ultimately becoming dnll-grey, 

{ lilose. Leaflets 6-7 pairs, usually rather distant,' *2—3 inch 
ong, ohovate, ohtnse, emarginate at the apex, often folded 
longitudinally, adpressed pilose on both surfaces. Mowers 
solitary or paired, •7-8 inch long, yellow; pedicels up to *2 
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incli long, densely pilose. Calyx -5 inch long, rather densely 
pilose; teeth linear, pilose, one-fonrth the length of the tube. 
Corolla not much exceeding the calyx; standard broadly 
obovate, apex emarginate, narrowed abruptly into the claw, 
only slightly longer than the wings. Ovary subsessile, densely 
hairy. Pod -S-d inch long, densely pilose, beaked. A. 
multiceps, Eoyle non Wall. A. Qrahamianus, Fisch . A. 
leplocentrus , Bunge non Baker in FI. Brit. Ind. II p. 135- 
A. leptacanthus, Benth. mss. in Herb. Kew ea: parte. 

Kunawar, Spiti 9-10,000 feet. Hoyle’s specimens in Kew and 
Calcutta from Nortk-West India exactly match a specimen from 
Shalkar in Hungarung (Upper Kunawar) in herb. Dehra and are 
evidently the plant on which Bentham’s description of A. multiceps 
in Hoyle 111. Bot. Himal. p. 199 is mainly based The type of the 
species Jacqnem. No. 1640 is exactly like Hoyle’s plant. Jacquem. 
No. 1691 (A, leptoeeniruSy Bunge) is a much more hairy form but; 
1 have seen many intermediate forms in Kew, Dehra or Calcutta 
sometimes nearer Jacquem. 1640 and sometimes nearer his 1691. 
Thomson’s specimens from between Hango and Lio in Spiti closely 
match the latter. Flowers: May. 

8. Astragalus bicuspis, Fisch- in Bull- Soc- Nat. Mosc. 
XXVI ii (1853) p. 406. — small tufted shrub with elongate 
arcuate branches, twigs flexible, angular when dry, densely 
pilose with grey hairs. Leaves 1-2 inches long; stipules 
scarious, free .from one another, spreading with long linear- 
subulate 1-nerved tips, pilose. Eachises pale-brown ultimately' 
dark-gi*ey, pilose. Leaflets 4-9 pairs, rather distant, -2-4 
inch long, elliptic-obovate^ apex acute truncate or retuse, 
often mucro-nate, hase more or less cuneate, glabrous or 
pilose on the upper surface, more or less pilose beneath. 
Flowers in loose clusters of ^4, yellow, *8 inch long; pedicels 
up to *2 inch long, densely pilose. Calyx A-'B inch: long, 
more or less densely pilose; teeth linear-subulate nearly half 
the length of the tube. Corolla *8-1 inch long; standard 
broadly ohovate, apex emarginate, narrowed abruptly into 
the -claw, oialy slightly longer than the wings. Ovary sessile, 
densely hairy. Pod -5-6 inch long, densely pilose, beaked 
about 10-seeded. 

North-West Himalaya in the arid region. Gilgit, Astor, Baluchis- 
iian, Ohamba and British Lahaul, Kunawar, 8 — ^11,000 feet. Abun- 
dant on tbe Upper Ohenab in Lahaul on dry sandy soil. This plant 
in the herbarium has much the appearance of A. JacquemontM but 
the habit appears to be different. A. hicuspis is a loose caespitose 
plant and not a dense bush with interlacing spines as are its allies- 
Flowers : June — ^August. 

Astragalus poltacanthus, Royle ex Benth. in Royle 
III. Bot. Himal. (1839) p. 199. — A small shrub usually densely 
tufted, branches sometimes elongate, nearly glabrous. Leaves 
1-5-2 *5 inches long; stipules amplexicaul on young shoots, 
often shortly connate behind the rachis, scarious, lanceolate, 
erect with several conspicuous parallel nerves. Eachises 
, usually slender pale straw-colored ultimately dark greyish- 
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'brown, hairy when quite young. Leaflets 10-12 pairs, 45-2 
inch long, elliptic-obcordate, rather thick, glabrous above 
sparsely hispid beneath. Flowers solitary or paired, yellow; 
pedicels up to -2 inch long, hispid. Calyx 4 inch long,* rather 
subcoriaceous, about 12-seeded. 4. psilacanthus^ Fisch. non 
the tube. Standard *7 inch long, obcordate, narrowed abruptly 
into the claw ; wings nearly as long as the standard, the blade 
including the basal auricle 'So inch long; keel nearly -6 inch' 
long. Ovary rather sp'arsely hairy on a very short stipe. 
Pod *6 inch long excluding the beak, glabrous or nearly so, 
subcoriaceous, about 12-seeded. 4. psilacanthics, Fi«ch. non 
Boiss. A. teniiispinus, Bunge. A. microphyllus , Jacquem. 
Journ. II pp. 259, 345, 372, 405, 414. 

North-West Himalaya 9 — 15,000 feet. Upper Kunawar and 
Ladakh. Royle^s plant came from Sngnnm; Jacquemont’s No. 1543 
(A tenuispinusj Bunge) from between Kanum and Sugnum and 
according to Bunge his No. 1584 from Kashmir but I suspect it came 
from Lari in Spiti or from Upper Kunawar (vide Jacquem. 1. e, p. 345). 
Flowers: July. 

10. AsTnAGAntJS oplites, Benth. Parker in Kew Bulh 
<192l) p. 270,— A small shrub with usually rather stout 
elongated branches, twigs pilose when young. Leaves 3-7 
inches long; stipules scarious free from one another, lance- 
olate, acuminate, erect, pilose on the margin with several con- 
spicuous nerves. Rachises pale straw-colored, ultimately 
greyish-brown, pilose when young. Leaflets 10-20 usually 
about 14 pairs, -2-4 inch long, elliptic-oblong or -obovate, 
obtuse or retuse, often folded longitudinally, pilose beneath 
especially when young. Flowers in axillary ^5-flowered race- 
mes ; peduncles up to 1 inch long; pedicels -2 inch long, hispid. 
Calyx -5-6 inch long, pilose with white or mixed white and 
blackish hairs or nearly glabrous; teeth linear nearly one- 
third the length of the tube. Corolla yellow; standard 1-14 
inches long, obovate-oblong, apex bilobed, base gradually 
narrowed into the claw; wings -85—9 inch long, the blade 
including the basal auricle *5 inch long 4 inch broad; keel 
•7--76 inch long. Ovary villous on a slender stipe nearly 
4 inch long. Pod -7 inch long, more or less pilose, sub-cori- 
aceous with a long beak, about 18-seeded. 4. cicerifolius, 
Bunge non Royle ex Fisch. 

North-West Himalaya in the arid region 12-16,000 feet. Yarkiand, 
Nuhra, Ladakh, Pangi, Lahaul, Spiti and Knnawar. The shorter- 
leaved forms are very like A. polyacanihus, Royle but the flowers 
are larger and the spines stouter. The longer-leaved forms are very 
like A. Wehhiarius, Grah. but the leaves are more hairy and the 
rachises much more persistent and indurated. Flowers: June — Sep- 
tember. 

10. COLUTEA, Linn. 

(From Jcoloutea, the name of a plant mentioned by Theophrastus. 
Distbib. Species 13; S. Europe and N. Africa to the Himalaya.) 

Coi^uTBA NEPABElN^sis, Bot. t.' 2622.— 

An erec<, deciduous, nearly glabroTis shrub, young sboofe pale 
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straw-colored, tlie epidermis peeling off in long narrow strips,, 
older shoots smooth, brown. Leaves 2-6 inches long, impari- 
pinnate, mostly clustered on very short dwarf shoots, rachis 
jointed at the base above the stipules ; stipules *05 inch long, 
acute. Leaflets 9-13, the lateral opposite, -2-5 inch long, 
obovate, usually retuse, entire, rather thick, dull-green, clothed 
when young wuth minute adpressed hairs, glabrous above when 
mature; petiolules minute, about -05 inch long. Flowers 
about -8 inch long, showy, yellow, often tinged with red, 
in lax, axillary, ^ few-flowered racemes about as long as the 
leaves. Pedicels -3-4 inch long, canescent; bracts *05 inch 
long, bracteoles minute. Calyx campanulate, -2-3 inch long, 
hairy outside; teeth linear, acute, shorter than the tube, the 
two upper smaller than the rest. Corolla much exserted; 
standard suborbicular, notched, spreading, with two small 
thickened folds above the short claw; wings oblong with an 
auricle at the base above the claw; keel much incurved, auri- 
cled at the base and abruptly short-acuminate. Stamens di- 
adelphous; anthers uniform. Ovary stipitate, pubescent; style 
filiform, much incurved, bearded along the inner side; stigma 
large, oblique. Pod 1*5-2 inches long, bladder-like, ovoid, 
membranous, splitting at the tip along the dorsal suture when 
mature. Seeds many, kidney-shaped. (7. arhorescens^ Linn, 
var. nepalensis, Baker, in FI. Brit. Ind. II, p. 103, The Hima- 
layan Bladder Sennik^ 

Himalaya 8-11,000 feet. Afghanistan to Nepal. Not common in 
the Punjab, but has been collected near . Simla, at Matiana and in 
Kunawar. Flowers: July — ^August. 

11. MILLETTIA, Wight and Arn. 

(In honor of J. A. Millett, a French botanist of the 18lh century. 
Hisibtb. Species 40-50; tropics of the Old World.) 

Millettia ATTnicuLATA, Baker, FL Brit. Ind. II (1876) 
p. 108.— A large woody climber but more often seen as a sub- 
erect shrub. Leaves 1-2 feet long; petiole swollen at the base; 
stipules ‘S-B inch long, oblong, brown-velvety on the backs. 
Leaflets 7-9, the lateral opposite, 3-6 by 2-3*5 inches, obovate, 
elliptic or oblong, abruptly short-acuminate, entire, densely 
grey-silky when young^ glabrous above when mature, paler 
and pubescent beneath ; petiolules of the lateral leaflets -2 inch 
long; stipules setaceous, *1 inch long. Flowers '3-4 inch 
long, dull- white, in slender axillary racemes, 4-12 inches long, 
rachis downy; pedicels clustered, -1 inch long; bracts minute, 
villous. ' Calyx *1 inch long, campanulate, brown-silky out- 
side, teeth very short- Petals -3-4 inch long, standard orbi- 
cular, brown-silky on the back with an in-folded auricle on 
'either side of the claw; wings glabi^us, a little longer thafi 
the keel and adherent to it ; keel browm-silky outside, incurved, 
obtuse. Stamens monadelphous, anthers uniform. Disk cup- 
shaped, thin, surrounding the base of the ovary and within 
the staminal-tube. Ovary sessile, densely silky ; style filiform. 
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incurved, glaljrrju.s ; stigma capitate. Pod 4-7 by 1-1-5 inclies, 
woody, brown-Telvety, sutures thickened. Brandis, Ind. Trees, 
fig. 95. 

Sub-Himalayan tract from the E.avi eastwards, common. A trouble* 
some climber in the Sal forests of the United Provinces but not so in 
the Punjab where though common it is seldom seen as a climber. The 
bark gives a coarse fibre and pieces of the stem when beaten with the 
back of an axe make useful brushes for numbering trees-. Flowers; 
May — June. 

, MiLnETTiA ovAiiiFOLiA, KuTz.-^A. Small deciduous tree. Leaflets 7, 
ovate-elliptic, 1-2 inches long. Flowers purple, in racemes 2-3 inches 
long, solitary or fSscicled, appearing with the young leaves. Pod 2-3 
inches long, linear-oblong, flat. 

Indigenous to Burma. Cultivated in Lahore. Suflrers somewhat 
from frost. Flowers : April. 

12. TAVERNIERA, DC. 

(In honor of J. B. Tavernier, a traveller in the Levant. Distrib, 
Species 7, closely related to one another ; from Somaliland and Abyssi- 
nia to Western India.) 

Tavernieba NUMMULABiA, Bakei% FI, Brit, Ind, II (1876) 
p. 140. — A twiggy shruh 2-3 feet high, twigs striate, densely 
adpressed silky-hairy. Leaves 3-foliate, one or both the lateral 
leaflets sometimes abortive, uetiole channelled above, up to 
•8 inch long. Leaflets ohlanceolate nr oboyate, up to -8 by -3 
inch, thick, quite entire, mucronate, densely silky when young, 
ultimately glabrous above ; stix'ules connate, amplexicauL 
Flowers in axillary racemes up to 4 inches long; pedicels *1 
inch long, bracts lanceolate, equalling the jiedicels. Calyx -2 
inch long, densely silky ; teeth deltoid, cuspidate, shorter than 
the tube. Corolla purple, -5 inch long, marcescent, standard 
and ke‘el much exceeding the wings, keel-petals obtuse with a 
big auricle. Stamens monadelphous, anthers uniform. Ovary 
stalked; .«;tyle long, inflexed; stigma minute, capitate. Pbd 
jointed, joints 1-3, rounded, indehiscent, hairy and echinate. 

Rawalpiudi District in dry places, Camhellpur, Hazara, Trans- 
Indus. Flowers : April. Not common sis a rule but fairly frequent 
near Punjar on dry bare stony ridges. 

[The above description is based on the Puiijar plant and on Ait- 
rhison’s Mos. 3S0. 14^ all rroni tlic Rawalpindi District. It does not 
cover specimens from Sind and Baluchistan also referred to T, nummU” 
Inria, DC., of the FI. Srit. Ind. which is a collective species, some of 
the forms included under it having yellow flowers.] 

13. -^EBENUS, Linn. ^ ' 

(The Latin for ebony. Distrib. Species 14; froin the Mediter- 
ranean to the Indus.) 

Ebentts stelIiATA, Boiss. Diag, sSr, 1, II (1843^ p. lflO.— • 
A shrub about 1 foot high, densely tufted, armed nume- 
rous erecto-patent stout but flexible spines, all parts densely 
adpressed grey- or brown-silky. Petioles either naked and 
spinescent up to 2 inches long, persistent, or bea^ng 
and deciduous, '6-1 inch lon^. Leaflets 3, digitate, rarely 5 

L 
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or reduced to 1, up to 1 by •£ iucb, line^ or lanceolate, quite 
entire, coriaceous, with a spinescent tip, densely adpressed 
silky on both sides ; stipules amplexicaul, united but -witb free 
spinescent tips. Flowers in dense axillary pedunded beads; 
peduncle 2-3 inches long, flowers surrounded by an involucre 
oi lanceolate spine-tipped bracts; pedicels 0. Calyx -6 inch 
long, densely clothed with long brown silky hairs; teeth seta- 
ceous, plumose, exceeding the tube. Corolla red, shorter than 
the calyx, keel equalling the standard, wings short. Stamens 
mcnadelphous, the upper free at the base, anthers uniform. 
Ovary sessile; style filiform incui-ved; stigma capitate; ovule 
1. Pod flat, oblong, membranous, included in the calyx-tube, 
indehiscent. 

Trans-Indus; Baluchistan. There is a sheet in Herb. Dehra which 
is said to hare come from the Siran valley, Hazara. Flowers : May. 

14. ALHAGI, Dear. 

(Derived from the Arabic name for one of the species. Disruiu. 
Species 2-3; from Greece and Egypt to Central India.) 

Alhagi oameloeuh, F.isch. Ind. Hort. Gorenk, ed. 
(1812) p. 72. — ^An undersbrub, up to 2-8 feet bigb; twigs 
woody, glabrous or puberulous, striate, armed witb sharp 
thorns. Leaves simple, ver^ vSiiahle, up to 1 inch long, obo- 
vate or elliptic-oblong, coriaceous, glsurott'' or puberulous, 
quite entire, apiculato; petiole very short, stipules minute, 
Flowers 3-8 on the thorns, red ; pedicels very short. Calyx *1 
inch long, glabrous; teeth triangular, much shorter than the 
tube. Corolla tvrice to tbrjce as long as the calyx; standard 
obovate-obiosg, auricled at the base above the claw, wings and 
keel about as long as the standard ; keel incurved obtuse. Sta- 
mens diadelphous, anthers 'uniform. Ovary _ nearly sessile, 
glabrous; style filiform, incurved; stigma terminal, small. 
Pod glabrous up to 1 inch long, more or contracted between 
the seeds, xndwiscent. Seeds 1-several. Alhagi 'Mcn^orvm, 
Baker, in Hook. f. FI. Brit. Ind. II, p. 145. Gomel Whom* 
Vem. Jousa. 

Dry places in the plains. Salt itange. Not common as a rule but 
abundant locally. Sends up leafy branches in the hot weather which 
die down again after the rains. Flowers ; May. The plant is naed as. 
fodder for camels whence the English name. 

IS. LESPEDEZA, Mohs. 

(In honor of D. Lespedez, a Governor of Florida in the 18th cen- 
tury and a patron of botany.) 

Herbs, undersbrubs or shrubs, usually _ softly ^iry. 
Leaves pianately trifoliate, rarely 1-foliate, with or without 
stipels. Flowers purple, rosy or white, usually^ in axillary 
racemes or clusters, less often in terminal panicles. Calyx- 
teeth small, subequal. Petals clawed; standard oblong or 
obovate, wings oblong-falcate, free or loosely adnate to the 
keel; keel incuirved, obtuse or beaked. Stamens diadelphous. 
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antters uniform. Ovary sessile oi. stipitate; ovule 1; style 
slender, incurved; stigma small, terminal. Pod ovate, some- 
what compressed, often reticulate, , indeMscent. Distbxb. 
Species 33; temperate N. America and East Asia and the 
mountains of tropical Asia and Australia. 

Sub-genus Abohilsspedeza. Keel nearly straight, blunt. 

Flowers clustered or in shortly peduncled umbels. 

Calyx •! inch long; corolla *3 inch long 1, L. sericea. 

Calyx *3 inch long; corolla *5 inch long 2. X. Gerardiizna, 

Flowers in racemes ... 3. X. floribunda. 

Sub-genus Oampteotbopis. Keel incurved, pointed. 

Bacemes-'sessile ; bracts persistent 4. X. stenocarpa. 

Bacemes peduncled. 

Bracts equalling the pedicels, mostly 

deciduous 5. X. erioearpa. 

Bracts much shorter than the pedicels, 
persistent ... 6. X. dubia. 

1. Lespedeza seeicea, Miq. Ann. Mus. -Lug, Bat. Ill 

(1867) p* 49. — ^An undershrufa seiuling up annual shoots up to 
3 feet long from a woody roots! ock, twigs woody, slender, 
tough, sub-erect or x)rostrate, striatfs moi^e or less densely grey- 
pubescent. Leaves trifoliate, crowded; petiole up. to inch 
long, usually very short; stipule?^ lineaj>s.ubulatey pcrsistetj 
•1 inch long or lots. Leaflet? ‘S-^S hv:h long; oblaiiccolote. 
linear-cuneate or linear-oblong, apex rounded or truncate, 
mucronate, entire, glabrous or nearly so above, densely grej- 
silky beneath; petiolules minute. Flowers 2-4 in dense axil- 
lary clusters,, sessile or shortljr peduncled. Peduncle usually 
suppressed, sometimes -IS— 6 inch long. Pedicels 0—1 inch 
long; bracts and bracteoles minute. Calyx •! inch long, 
ipubescent; teeth linear-subulate, much exceeding the tube* 
Corolla nearly twice the calyx, pate-yellow or pink; keel 
slightly incurved, obtuse. Pod •! -" i: thinly silky, 

about as long as the calyx. Z. juncea, Baker, in FI. Brit. Ind, 

Hizoalaya ascending to 8,000 feet. An extremely common plant 
occurring in grassy forest undergrowth at lower elevations and on hot 
grassy exposed slopes at the higher elevations. Flowers: July — ^Au- 
gust. 

2. Lespebeza Gebaediana, Orah. in Wall. Cat. (1828) 
No. 5744. — ^Habit of Z. sericea hut somewhat more erect and 
shoots less branched. Umbels usually sessile, 4-8-flowered, 
sometimes with a peduncle 1 inch long. Bracts linear, half 
as long as the calyx. Calyx *3 inch long densely silky ; teeth 
linear-subulate, much exceeding the tube. Corolla -5 inch 
long, pale-yellow; keel tipped with purple. Pod *1 iuch long, 
grey-tomentose, much shorter than the calyx.* Collett, K. 
Siml., fig. 38. 

Himalaya 6-l(h000 feet from Kashmir and Ghamba eastwards. Blo- 
wers: August to October. 


l2 
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3. Lespedeza peokibtjjmda, Bunge^ PL Mongh-Chin^ 
(1835) p. 13. — A slender erect slirnb 2-3 feet high., stem persis* 
tent and woody below, twigs slender pubescent striate. Leaves 
trifoliate; petioles -5-1 inch long, slender, channelled above 
and patently hairy ; stipules setaceous, persistent, -2 inch long. 
Leaflets up to 1 by *7 inch, elliptic or obovate, apes blunt or 
retuse, mucronate, entire, lateral nerves numerous, equal, al- 
most all reaching the margin of the leaflet, clothed sparsely 
with very fine adpressed grey-silky hairs above, paler and 
more hairy beneath; stalk of the terminal leaflet •2-'3 
inch long, petiolules of the lateral minute. Racemes nume- 
rous, axillary, towards the ends of the branches, 1-1-5 inches 
long, equalling or exceeding the upper leaves. Flowers in 
rather distant pairs; pedicels up to -1 inch long; bracts and 
bracteoles minute. Calyx -2 inch long*, teeth lanceolate, ex- 
ceeding the tube. Corolla pale-purple, -4 inch long; keel 
slightly incurved, blunt. Pod *25 inch long, elliptic, ad- 
pressed grey-silky with dark reticulate veins when mature, 
L. hicolor, Prain, in Journ. As. Soc. Beng., 66 (1897), p. 377, 
non Turczaninow, fide Schindler. 

Hazara District. In the Kagan Valley from Malkandi to Diwan 
Bela, 5-6,000 feet, very common. Also Kashmir. Flowers • August. 
Duthie's No. 7460 from* the Black Mountain mentioned by Praia 1. c, 
does not belong here.) 

.4* Lespebeza stenocabpa, Ma^m. Synops. Lesped. 
(1873) p. 23.— 'An erect woody shrub 3-5 feet high, twigs dense- 
ly tomentose with spreading hairs. Leaves trifoliate; petiole 
•^1 inch long, densely hairy; stipules deltoid, acuminate, 
striate., persistent, *1 inch long. Leaflets uji to *7 by -5 inch, 
cxineate-obovate or obovate, apex obtuse, trxmcate or retuse, 
often minutely mucronate, Ihick, entire, glabrous above, dense- 
ly or silvery-silky beneath; stalk of the^terminal leaflet 
*2 inch long or less, ixetiolules of the lateral minute. Racemes 
axiUaxy, under 1-5 inches long,, dense, oatkin-like w'hen ui^ex- 
panded and very sillcy, flowered from the base. Bracts ovate, 
persistent, very silky. Pedicels densTely clothed with spreading 
silky hairs, inch long, usually exceeding the bracts. 

Calyx *2 inch long, very silky ; teeth lanceolate, twice as long 
as the tube. Corolla -4 inch long, dark-red; keel sharply in- 
curved, acute. Pod *5 inch long, oblong, gradually narrowed 
into the persistent base of the style, sutures patently silky, 
faces adpressed pubescent, reticulate. L, macro styla, Baker, 
FI. Brit, Ind. esc parte, 

Himalaya from the Sutlej eastwards ascending to 5,000 feet. 
Siwaliks, Kalesar. Flowers : April — ^May, at times at other seasons, 
Not common in the Punjab but occurs on hot dry slopes e./;., near 
Massarna in Bajshahr, also near Simla, 

5. Lespebeza ebiocaupa, DC. ProSr. 11 (1825) p. 349.— 
A tall erect shrub up to 6 feet h%h, twigs ribbed, densely ad- 
pressed grey pubescent. Leaves trifoliate ; petiole -S-l-S inches 
long, broadly channelled above, finely adpressed pubescent; 
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stipules lanceolate, striate, persistent, -2-25 inch long. Leaf- 
lets up to 1-S by -9 (rarely less than -7 inch’^long) elliptic or 
obovate, apex rounded ‘with rather a long mucro, rarely slight- 
ly retuse, base rounded or more or less cuneate, dark-green and 
glabrous above, glaucous^ beneath, with fine adpressed silky 
hairs, main lateral nerves with finer nerves between which 
anash>mose before reaching the margin; stalk of the terminal 
leaflets up to -5 inch long, petiolules of the lateral -05-1 inch 
long. Flowers in peduncled, net dense, axillary racemes up 
to 6 inches long. Bracts ovate, pubescent bn the back, striate 
within, *1 inch long, mostly deciduous. Pediceils minutely 
hairy, *1 inch long. Calyx -2 inch long, adpressed pubescent; 
teeth linear- subulate, slightly exceeding the tube.^ Corolla 
*4-*5 inch long, deep violet-purple; keel much incurved, 
pointed. Pod -3-4 inch long, mucronate, adpressed grey 
hairy. L. indica, Schindler, in Fedde, Rep. Spec. !N*ov. 1911, 
p. 515; L. speciosa^ Royle, apud Maxim. Schindler 1. c., 
p. 619. 4 

Himalaya from Dalhoiisie eastwards, 4-7,000 feet. Fairly cominoiii 
on banks, etc. Flowers occasionally white tinged with pink. Flowers ; 
August— September. 

6. Lespedeza nuniA, Schindler, in Fedde, Rep. Spec.. 
Nov. IX (1911) p. 514. — ^An erect shrub 2-4 feet high, twiffs 
slender, densely grey pubescent. Leaves trifoliate; petiole 
up to 2‘5 inches long (towards the inflorescence -5 inch long 
or less), flattened or broadly channelled above, densely ad- 
pressed hairy; stipules «15— 25 inch long, lanceolate, acuminate 
or linear-subulate, persistent. Leaflets elliptic, orbicular or 
broadly obovate, up to 1-4 by 1-2 inches, base rounded, apex 
usually retuse, mucronate, entire, glabrous above, thinly ad- 
pressed hairy beneath, main lateral nerves running to the leaf- 
margin with finer anastomosing nerves between ; stalk of thb 
terminal leaflets -5 inch long, petiolules of the lateral *05 inch 
long. Flowers in lax axillary peduncled racemes 3-6 inches 
long, panicled towards the ends of the branches by the suppres- 
sion of the subtending leaves; peduncle up to 3 inches long. 
Pedicels -25-4 inch long, clothed thinly. with spreading pube- 
scence. Bracts persistent, less than -1 inch long. Calyx -2 
inch long, densely silky ; teeth linear-lanceolate, slightly ex- 
ceeding the tube. Corolla purplish-blue, -4 inch long; keel 
much incurved, pointed. Pod *4 inch long, beaked with the 
persistent style-base which is nearly -1 inch long, faces ad- 

r ssed grey-hairy, reticulate, sutures with spreading hairs.- 
eriooai^a^ DCT. var. Falconeri, Prain. 1. c., p. 376; L- 
Meeholdii, Schindler, L c., p. 521. 

Himalaya 4-8,000 feet from the Indus eastwards. Common in 
Hazara on rocks, Murree HilR Ohaiaba. Jn Simla less oommon than, 
i. eriocarpa, DC. Flowers : July — September. 

16 . UHARIA, Desv. 

(From tbe Greek owra, a tail; referring to the infloresoenoe.) 
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Herbs , or undersbrubs. Leaves pinmately 3-9-foliate, or 
sometimes Lfolibie; stipules free, acuminate, striate. Leaflets 
stipellate. Flowers in terminal racemes; bracts ovate or 
lanceolate, acuminate; bracteoles 0. Oalys-tube sbort, tei^ 
subulate, the two upper sbortsr than tbe rest. Corolla purple 
or yellow, petals clawed; standard obovate or orbicular; 
wings falcate-oblong; adhering to the keel; keel slightly in- 
curved, obtuse. Stamens diadelphous ; anliiers uniform. 
Dvary sessile or shortly stipitate; ovules 3-many; style flli-» 
form, inflexed; stigma small, terminal. Pod of 2-6 small, 
liurgid, 1-seeded joints, folded on one another within the calyx* 
Disteib. Species 15 ; tropical Asia, Africa and Australia. 

Upper leaves ^-foliate ... 1. U. pteta. 

Leaves 1-S-foliate. 

Lower calyx-teeth elongate; pod hairy 2. TT. lagopns. 

Calyx-teeth suh-equal; pod glabrous... 3. U. negleeta. 

1. TJhama picta, Desv. Joum . Bot . 1 (1813) p. 128, t. 
6, fig. 19. — ^A sparingly branched, erect shrubby permmial 
nbcut 3 feet higb, stems rather stout, pubescent. Leaves 4-12 
inches long, the lowest 1-3-foliate ; stipules -5 inch long, lan- 
ceolate, acuminate. Leaflets (of the upper leaves) 5-9, the 
lateral opposite, 3-8 by -4-1 inch, Knear-oblong, Ann, subcori- 
aceoUs, blotched with white above along the midrib, glabrous 
above, minutely pubescent with prominent nervM beneath; 
petiolules -OS— 1 inch long, stout, tomentose; stipels longer 
than the petiolules, linear-cuspidate or subulate. Flowers 
•25^ inch long, purple, in close fascicles along the rachis of a 
spicate, cylindric, erect, terminal raceme 6-12 inches long. 
Bracts -4-7 incH long, the upper lanceolate-acuminate, the 
lower ovate-acuminate, completely concealing the buds, cadu- 
cous ; pedicels •2—3 inch long, downy and hnstly with hook^ 
hairs, ahruptfy upcurved after flowering so that the pods are 
in contact with the rachis. Oalyi -2 indh long, teeth plumose, 
unequal. Corolla *3 inch long. Pods glabrous, pale lead- 
colored or whitish’,, joints 3-6, smooth, polished. 

Snb-Himalayan tract and Lower Himalaya from Kashmir east- 
wards. Flowers : June — Angust. 

2. TJeaeia lagopus, DC. in Ann. ’Soe. Nat. s6r. 1, FVi 
(1825) p. 100. — ^An erect undershruh, stem, rachis and es- 
pecially the inflorescence bristly and pubescent. Leaves 1- and 
3-foliate; petiole 2-4 inches long; stipules •3-4 inch long, cus- 
pidate-acuminate, from a broad cordate base. Leaflets l*5--4-8 
inches long, ovate or oval, obtuse or emarginate, mucronate, 
entire, more or less scabrous above, paler beneath and pubescent 
on tbe nerves; petiolules 'OO-l inch long, densely bristly; 
stipels as long as the petiolules, triangular, acute. Flowers 
•3 inch long, pUipl^; in cylindidc, sranetimes panicled racemes 
6-12 inches long. Bracts •S inch long, ovate-acuminate, dense- 
ly ciliate, completely concealing the buds, caducous ; pedicels 
-3-4 inch long, incurved at the tips after flowering. Calyx 
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*2 incli long*, teeth plumose, unequal. Corolla -3 inch loi£g. 
Pods hairy, 2-6-jointed. 

Outer Himalaya from the Punjab eastwards ascending to 6,000 
feet. I have seen no Punjab specimens, the distribution given is ao- 
eording to Duthie who has perhaps followed the FI. Brit. Ind. where 
this species includes U. neglecia^ Prain. The plant has been collected 
in Garhwal and Dehra Dun so may be expected to occur in the East 
Punjab. Flowers : September, 

. 3. TJbabia neglecta, Prain ^ Jown. 'As. So0. Being. 
LXYI, 2 (1897) p. 382. — Petiole -6-2 inches long, stipules lan- 
ceolate-acuminate, stipels linear-cuspidate. Bracts hai^. 
Calyx-teeth subequal. Pods glabrous. Otherwise as for tJ . 
lagopus. 

Himalaya ascending to 6,000 feet and Sub-Himalayan tract from 
the Ravi and Chamba eastwards. Flowers : August — September. 

17. OUGEINIA, Benth. 

(From Ujjain, a town in Central India whence seeds were sent in 
1795 to Dr. Roxburgh at the Calcutta Botanic Gardens. DrsTBiBf. 
Species only the following.) 

OuGEiNiA DALBEEGioroES, Benth. PI. Jungh. (1851-1866) 
p, 216. — A medium-sized deciduous tree, more often seen as 
a shrub ; bark thin, grey or light-brown, nearly smooth ; twigs 
angular or striate. Leaves pinnately trifoliate; petiole 2-6 
in^es long, channelled above, swollen at the base; stipules 
lanceolate, acute, caducous, •l-*2 inch long. Leaflets, the 
lateral opposite, 2*5-4-6 by 1-5-3 inches, obliquely ovate, the 
terminal 3-6 hy 2-3-5 ihches, broadly ovate, or rounded, some- 
iimes trapezoidal; all entire or sinuate, subcoriaceous, g^lalv 
rous above, downy or glabrescent beneath; petiolules -1-2 inch 
long; stipels subulate, -1 inc£ long.^ Flowers -3-4 inch long, 
white or rosy, appearing when the free is leafless or nearly 
so in tihort fascicled racemes from the nodes of the old branches; 
pedicels -5-8 inch long, filiform, usually fascicled; bracts -05 
inch long, ovate, acuminate, villous; bracteoles 1 or 2 at differ- 
‘ent levels beneath the calyx, minute, villous. Calyrx -1-15 
inch long, pubescent, campanulate; teeth triangular, obtuse, 
shorter than the tube, the two upper connate, the lowest the 
longest. Standard suborbicular, clawed; wings oblong; keel 
obtuse. Stamens diadelphous; anthers uniform. Ovary ses^ 
sile ; style incurved, subulate ; sti^a terminal, capitate. Pod 
2-4 by -3 inch, flat, jointed, joints reticulately veined, 2-3 
times as long as broad. Vem. 'Sannan, Sandan. 

Himalaya ascending to 4,000 feet and Sub-Himalayan tract from 

Ravi eastwards, common. The Sandan is an important tree in the 
united and Central Provinces, “in the Punjab it is rarely seen more 
than 1 foot in diameter and is usually shrubby. Often more or less 
gregarious and producing root-suckers in abundance. The wood is 
hard ; strong, tough and durable and useful for furniture, building, agri- 
cultural implements, <fec. The heartwood is brown and takes a fine 
polish. On good soil and when cultivated the Sandan reaches a girth of 6 
feet or more and a height of 50 feet. A well grown specimen in flower is 
very handsome but it is not grown in.gardens in the Punjab. The leaves 
are lopped for fodder. . Flowers : March — May. 
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18. DESMOOlUM, Desr. 


(From the Greek desmos, a chain, referring to the jointed pods.) 


Herbs or slirxibs. Leaves pinnately 1-3-foliate, stipellate. 
•Flowers small, usually in racemes, - pedicels usually clustered 
at tbe nodes. Calyx-tube short, teeth various. Corolla exsert- 
ed; standard oblong, obovate or orbicular; wings more or less 
adhering to the obtuse keel. Stamens diadelphous, upper 
stamen entirely or partially free; anthers uniform. Ovary 
sessile or stipitate, 2-many-ovul6d ; style incurved; stigma 
minute, capitate. Pod exserted from the calyx, sessile or 
stalked, usually composed of 1-several, 1-seeded indehiscent 
joints, fragile, sometimes the joints scarcely separating and the 
pod ciebisciiig as a whole along the lower suture. DiSTRtt, 
Speciev«: about 150 ; tropics of both hemispheres, a few in North 
America and South Africa. 

Leaves trifoliate. 


riowers concealed between foliaceous bracts 1. Z>. pulchell%m, 

Flowers not concealed by bracts. 

Pod not bent at right angles to its stalk, usually sessile. 

Flowers half an inch long or nearly so. 

Hacemes mnch-branehed, flowers pale 2. D. tilicrfolium. 
lilac 


Racemes lax drooping little-branched, 

flowers dark-purple ... 8'. I), nutans. 

Flowers *3 inch long or leas (up to *4 inch' 
in D. sambuense). 

Bracts ihinute. 

Twigs brown-tomentose, leaves pubes- 
cent above ... 4. D. s^Quax. 


Twigs adpreased hairy when young, 
leaves glabrescent above when ma- 
ture 6. D. 

Bracts *2 inch long or longer. 

Petiole 1-2*5 inches long ... 6. D. 

Petiole not exceeding 1 inch long. 

Leaves adpressed silky above ... 7. P. 

Lf^ves gjabrous above ... 8. 2>. 

Pod stalked and bent at right angles to its stalk. 

Terminal leaflets orbicular^ obtuse 

or abruptly shortly acuUunate* ... 9. D, 

Terminal leaflets ovate or lanceolate, 

acuminate ... 10. D, 


laxifiorum, 

sambuense, 

concinnum. 

polycarpum, 

podocarpstim. 

oxyphyllum. 


Leaves simple^ 

Petiole winged 


...11. D. pseudotriquet^ 
‘ rum. 


Petiole not winged. 

Leaves entire, glabrescent above... 12. D- gangeiicumf. 
Leaves repand, hispid above ... 18. D. latifolium. 


1. Deskodiitm pulchellum, Benth, ex Baker, in Hook. 
/. FI* Brit. Incl. II (1876) p. 162. — A shrub 3-5 feet high,.. 
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twigs sometimes angular, grey-downy. Leaves trifoliate; 
petiole *3-*5 incL long, channelled', downy; stipules •2--3 inch' 
long, lanceolate, acuminate striate. ^Leaflets up to 4 by 2 
inches, oblong-elliptic, -ovate or -lanceolate, obtuse or acute^ 
base rounded, entire repaiid or undulate, glabrous except on 
the midrib above slightly pubescent beneath; lateral leaflets 
smaller, somewhat oblique; stalk of the terminal leaflet -5-7 
inch long, petiolules of .the lateral -1 inch or less ; stipels 
subulate about as long as the petiolules. Flowers small, in 
(dusters of 3-6 arranged in axillary and terminal racemes 2-10 
inches long, each cluster concealed between 3-foliate bracts 
placed back to back; bracts *5 inch diam. orbicular, foliace- 
ous, on a short villous common petiole which is prolonged in a 
bristle and stipulate at the ba<e. Calyx -1 inch long, teeth 
lanceolate shorter than the tube. Corolla *35 inch long, white 
or tinged with pink. Pod *25 inch long, concealed by the 
bracts, glabrous or downy, indented on both Tsutures ; joints 
iivsuaily 2, rather longer than broad. 

Sub-Himalayan tract near the Jumna. Kalesar, common in the 
undergrowth of sal forest. Flowers; July — September. 

2. Bbsmomtjm Tinx.3EBoniuM, Q. Don, Gren. S'yst, II 
(1832) p. 397. — large deciduous shrub 6-8 feet high and .2 
inches diameter at the base, bark pale brown, twigs striate 
more or less densely pubescent. Leaves trifoliate; petiole up 
to 3 inches long; stipules narrow-linear, *2 inch long, caducous. 
Leaflets variable, the, terminal up to 3 inches long, orbicular, 
ovate *or obovate, base cuneate or rounded, apex obtuse or 
abruptly short-acuminate, margins sinuate, glabrous or sparsely 
hairy above, glabrous or tomentose beneath with silky hairs, 
the lateral slightly smaller, oblique, more rounded at the 
base and sometimes more gradually pointed ; stalk of the 
terminal leaflet *5-1 inch long, petiolules of the lateral *1—2 
inch long. Flowers in large terminal much-branched panicles 
often 12 inches long, the lower branches in the axils of leaves, 
panicle-branches racemose with the flowers usually clustered. 
Pedicels slender, *2-* 3 inch -long; bracts lanceolate, *1 inch 
long, bracteoles linear, small. Calyx *1 inch long, downy; 
teeth deltoid, shorter than the tube. Corolla -4-6 inch long, 
pale-lilac; standard orbicular, abruptly narrowed into a very 
short claw. Pod sessile or distinctly stalked by the abortion 
of the lower ovules, 2-3-5 by -35 inch, upper suture straight 
or slightly undulate, lower indented between the seeds, joints 
-26-3 inch long, thinly adpresed hairy. Seeds black. D. 
serriferuTTh, Wall, Yerh. Chamkdt, Chamra (Haz.) 

Himalaya 3-9,000 feet, very common in open forest and shrubby 
places. Also Trans-Indus. D. sei'riferum, TTall. is a form with narrower 
acuminate' leaflets. Flowers: June — September. 

3, Desmouium lOJTAB’s, Wall. Cat. (1808) So. 6706.^ — 
A large shruB with arching branches, bajrh dark grey, twigs 



154 


XXXVI, LEGUMINOS^. 


striate, densely grey pubescent or tomentose. Leases tri- 
foliate; petiole up to 2 inches long; stipules *2 inch long, 
subulate, caducous. Leaflets as in Z). tUimfolivm but more 
rounded at the apex, thicker and densely grey tomentose 
beneath!- Inflorescence a- long arching little-branched te|r^ 
minal panicle often 18 inches long, branches lax, racemose, 
flowers clustered or on very short slender lateral axes. Pedicels 
very slender, up to *5 inch long. Calyx villous. Corolla dark- 
purple. Pod densely pubescent with short hairs, both sutures 
distinctly indented between the seeds. Seeds pale brown. 
Otherwise as for i>. tilicefolimn (with which it is united in the 
PI. Brit. Ind.). 

Himalaya 4-7,000 feet. Ckamba and Bashahr. Very common and 
gragarious in Bashahr on open hot grassy Mllsides. This plant is easily 
recognizjed in the field by its long lax drooping panicles and dark violet- 
purj^e flowers, but in the herbarium it is scarcely distinguishable front 
some forms of P. iUic&foUum with which any botanist who did not 
know the living plant would probably unite it. Flowers: June — Sep- 
tember. 

4, Dbsmodium sequax. Wall, PL As, Ear, IT (ISSl") 
t, 157.— -A tall erect shrub, twigs brown-tomentose. Leaves 
trifoliate; petiole 1 inch long, channelled, pubescent; stipules 
lanceolate, striate *1 inch long, caducous. Leaflets up to i 
by 2-5 inches, ovate or ovate-lanceolate, base rounded, apex 
acute or acuminate, margin sinuate, dark-green and minutely 
adpressed hairy above, glaucous beneath and clothed with! 
short adpressed hairs; lateral leaflets smaller, slightly oblique; 
stalk of the terminal leaflet -5 inch long, petiolules of the lateral 
•1 inch long; stipels setaceous, nearly *1 inch long. Plowers 
in axillary and terminal p^^nicles, branches racemose, flowers 
solitary or in pairs. Pedicels -2 inch long, pubescent, bracts 
minute. Calyx -1 inch long, pubescent; teeth deltoid, as long 
as the tube. Corolla •2-.-3 inch long, pink. I^od 'S-l^b by *1 
inch, both suture's indented between the seeds, joints -1 inch 
long, densely clothed with minute brown hooked hairs. Seeds 
S-12. 

Himalaya 4-6,000 feet from Simla eastwards. Not common. 
Flowers : August — September. 

5. Desmodiijm LAxiFOLonuM, DC. Prodr. II (1825) p. 
S35. — An erect undershrub 2-3 fee? high, twigs woody, furrow- 
8lJ or striate, adpressed hairy when young. Leaves^ trifoliate'; 
petiole 1-2*5 inches long, channelled, pubescent ; stipules -S-S 
inch long, erect, lanceolate, cuspidate, costate. Leaflets up 
to 6 by 2*5 inches, ovate or broadly lanceolate, base narrowed 
or rounded, apex acute, entire, thin, membranous, green above 
and thinly clothed with long flne adpressed hairs when young, 
i^labrescent when mature, glaucescent beneath and clothed 
with fine adpressed silky grey hairs; lateral leaflets smaller, 
slightly oblique; stalk of the terminal leaflet *6-1 inch long. 
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petiolules of tlifiJateral -1 iuoli long;^ stipels -2 inch long, seta- 
ceous. IFlowers in terminal and axillary racemes 6-10 inches 
long, pedicels very slender, -2-3 inch long, usually clustered; 
bracts ininute. Calyx -1 inch long, hispid; teeth lanceolate, 
slightly exceeding the tube. _ Corolla -25 inch long. Pod 1-1-5 
by -1 inch, both sutures slightly undulate, joints ■15-2 inch 
long, clothed with minute hooked hairs. Seeds 6-10. 

Himalaya and Sub-Himalayan tract from Kashmir eastwards, as- 
cending to 6,000 feet. Flowers : August — September. 

6. Desmoditjm sambtjeitse, DC, Prodr. II ^ (1825) p. 
336. — An erect slirut, twigs angular, clotKed especially on the 
angles with ascending grey silky hairs. Leaves trifoliate; 
petiole 1-2-5 inches long, densely hairy ; stipules -3 inch long, 
lanceolate, persistent, striate, ciliate. Leaflets up to 3 hy 2 
inches, ovate or ohovate, dark-green and glahrescent above, 
glaucous and more or less densely adpressed silky hairy Beneath^ 
entire, usually rounded at both ends and often with a long muo 
ronate point; lateral leaflets slightly oblique; stalk of the ter- 
minal leaflet -5 ihcE long, petiolules of the lateral •! inch long ; 
stipels lanceolate, nearly -1 inch. long. Flowers in axillary 
and terminal panicles, branches racemose with the flowers 
solitary or in pairs. Pedicels *2 inch long; bracts lanceolate, 
acuminate, ciliate, -25 inch long. Calyx *15 inch long, sparse- 
ly silky; teeth as long as the lube. Corolla ijxcTd long, 
lilac. Pod *7-1 by *1 inch, upper suture slightly or dis- 
tinctly indented, the lower deeply indented, joints -I-'IS 
inch dong, densely brown adpressed Hairy, Seeds 6-8. D. 
yiorllmndumy G. Don. Collett, FI. SimL, fig. 39. 

HimalaTa 5-7,000 feet from the Ravi eastwards, common. 
Flowers : June — September. 

7. Desmodittm concikntjm, DC. Prodr. II (1825) p. 335. 
—A tall slender shrub reaching 6-8 feet, brsinches drooping, 
twigs glabrous or thinly pubescent, dark purplish-brown. 
Leaves trifoliate, one or both the lateral leaflets occasionally 
♦wanting; petiole up to 1 inch long; stipules erect, *3--5 inch 
long, persistent, lanceolate, cuspidate, vstriate. Leaflets uji to 8 
hy 1*2 inches, .elliptic-ohlong, rounded at both ends, usually 
mucronate, entire, clothed on both sides with very flue adpress- 
ed silky hairs, pale and glaucescent beneath, lateral nerves 7-10 
pairs, .prominent beneath; stalk of the terminal leaflet *3 inch 
long, petiolules of the lateral -05 inch long; stipels setaceous, 
•2 inch long. Flowers in long slender axillary and terminal 
looping racemes. Pedicels usually in pairs, slender, •3-*6 
inch long; bracts *25 inch long, lanceolate, acuminate, ciliate, 
striate, closely imbricated. Calyx *1 inch long; teeth del- 
toid, as long as the tube. Corolla dark blue, *3 inch long. Pod 
•5-7 inch long, less than *1 inch wide distinctly stalked, upp6^ 
pituxe wavy, lower deeply indented between the seeds, joints *1 
inch long, minutely hairy. Seeds 1-6. 
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Along tlie foot of the Himalaya from Hazara eastwards ascending^ 
to 6.000 feet. Common, but not gregarious. The leaflets often have a 
cloudy band along the midrib. Flowers : August— September. 

8 Desmodiuk polycabpfm, DC. Prodr. II (1826) p. 334, 

Vai*. TBICECOGAXJEON, SdltST^ %Tfh FJ^. Dvit, l^d. II, p. 1T2.’**'.^ 

small suberect or prostrate iindershrub with woody striate twigs 
clothed with long spreading grey silky hairs. Leaves trifoli- 
ate; petiole up to< 1 inch long, often *6 inch or less; stipules 
erect, persistent, lanceolate, acuminate, striate, -3-5 inch long. 
Leaflets -S-l-S inches long, suborbicular, broadly elliptic or ob- 
ovate, rounded at both ends, often refuse, dark-green and glab- 
rous above, glaucous and adpressed silky hairy beneath; stalk 
of the terminal leaflet up to *3 inch long, petioliiles ^of the 
latex’al -05 inch long; stipels setaceous, ‘06-1 inch long. 
Flowers in axillary and terminal rather dense racemes up to 3 
inches long. Pedicels -2 inch long, ascending; bracts ovate 
acuminate, striate, *2 inch long. Calyx -1 inch long; teeth 
broad, acuminate, exceeding the tube. Corolla *2 inch long, 
purple. Pod *5-8 by *1 inch, upper suture straight, lower 
indented, joints -1 inch long, clothed especially on the sutures 
with minutely hooked rusty hairs. Seeds 4-8. D. tricho- 
caulon^ DC. 1. c. p. 335. _ 

Along tb® bas® of the Himalaya from Kaugra eastwards ascending 
to 6,000 feet. Flowers: July— August. The type is a more erect. plant 
with the t'^igs clothed with adpressed hairs, bracts smaller and racemes 
more densely flowered. It has not been collected in the Punjab. 

9*. Desmodium pooocabptjm, DC. Prodr. II (1825) p. 336* 
— An erect undei’shrub 2-4 teet high, twigs woody, stnare, pube- 
scent, dark-brown. Leaves aufoiiate; petiole up to 3 inches 
long; stipules -3 inch long, setaceous deciduous. Leaflets up 
to 3 inches long, orbicular, base cuneate^ apex obtuse or 
abruptly short-acuminate, entire, thin, meinteanous, dark- 
green, above, glaucous beneath, thinly adpressed silky on both, 
^ides when young, ultimately glabrescent; the later^ leaflets 
smaller, somewhat narrower, obb‘que; stalk of the terminal 
leaflet up to 1 inch long, petiolules of the lateral *1 inch long;' 
stipels setaceous, -I inch long. Flowers in axillary and termi- 
nal lax racemes often 1 foot long. Pedicels solitary or 2-3 to- 
gether, very slender, *2 inch long; bracts minute, linear. 
Calyx -05 inch long, .thinly hairy; teeth broad, shorter than 
the tube. Corolla '15 inch long. Pod bent nearly at right 
angles to its stalk which is almost -2 inch long, 1-2-jointed, 
each joint *3 inch long, *15 inch wide, upper suture slightly de- 
pressed in the centre of the joint, lower suture ^gently curved 
in the lower portion of the joint and then abruptly cUrved up- 
wards to meet the upper suture, sutureS thick, glabrous, the 
upper flattened on top, faces of tha joints pubescent. 

Himalaya from the Indus eastwards ascending to 9,000 feet. 
Flowers: July— August. 
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10. Desmodium oxyphylltjm^ VC. Ptodr. II (1825) p. 336. 
— An erect undeTslirnb, twigs woody, striate, pubescent, dark 
brown. Leaves trifoliate ; petiole up to 3 incbes long; stipules 
•3 inch, long, setaceous, deciduous. Leadets ovate or lanoeoiate, 
the terminal about 2-3 by 1-1-5 inches, base cuneate, apex gra- 
dually narrowed from below the middle to an acute point, en- 
tire or undulate, thin, membranous, dark-green above, glau- 
cous beneath, thinly adpressed silky on both sides when young, 
ultimately glabrescent; the lateral leaflets somewhat smaller, 
oblique; stalk of the terminal leaflet up to -7 inch long, petio- 
Inles iA the lateral -1 inch long; stipels setaceous, *1 iiich long. 
Flowers in axillary and tei'minal lax racemes often 1 foot long. 
Pedicels solitary or 2-3 together, very blender, 2 inch long; 
bracts minute, linear. Calyx -05 inch long, thinly hairy ; 
teeth broad, shorter than the tube. Corolla *16 inch long. 
Pod bent nearly at right angles to its stalk which is *15 inch 
long, 1-2 jointed, each joint *3 inch long, *15 inch wide, upper 
suture slightly depressed in the centre of the joint, lower suture 
gently curved in the lower portion of the joint and then ab- 
ruptly curved upwards to meet the upper suture, sutures thick, 
glabrous, the upper, flattened on top, faces of the Joints pube- 
scent. .D. podocarpum^ Baker, in FL Brit. Ind. II, p. 165 
ex parte not D. oxyphyllum, Baker, 1. c. p. 167. 

Himalaya 4-6,500 feet, Chamba, Simur. Not common. Garbwal, 
.Kumaon eastwards to Obina. For the confusion which has arisen over 
this species vide Prain, Journ. As. Soc., Beng,, LXVl,*2, p. 393. Pro- 
bably only a form of 2), podocarpum. Flowers; July— August. 

, 11, Desmobium psettbotriqtjeteixm:, DC. Prodr. II 
(1825) p. 326. — ^An undershrub, branches 1-3 feet long, woody, 
erect, or prostrate. Twigs triquetrous, Hspid on the angles 
becoming round and glabrous towards the base. iLeaves simple,- 
up to 4*5 by 1 *5 inches, usiiaily 2-3 by *75-1*25 inches, o'^ute, 
oblong or lanceolate, base truncate or sub-cordate, apex acute, 
dark-green and glabrous above, glauces'cent and hispid on the 
nerves beneath, entire, lateral nerves prominent, 6-10 pairs; 
petioles up to 1-3 inches long, winged, wing oblanceolate. up 
to -3 inch wide ; stipules *5 inch long, -2 inch wide, erect, per- 
sistent. Flowers in lax axillary and terminal racemes 6 inches 
long. Pedicels short, bracts lanceolate, cuspidate, costate, *2 
inch long. Calyx hispid, *15 inch long; teeth narrow, exceed- 
ing the tube. Corolla -25 inch long. Pod 1 by *2 inch, uj)per 
suture straight, lower slightly indented between the seeds, joints 
',1 inch broad, both sutures hispid, face.s of the joints glabrous, 
pod prominently beaked with the persistent base of the style. 
Seeds 6-8. 

Sub-Himalayan tract from the Kangra District eastwards 
Flowers : July — September. 

12. Desmobium GANGETicmr, DC. Prod/r. II (1826) p« 
327^ — ^A suberect undershrub 3-4 feet high, twigs woo^, pube- 
scent. Leaves 1-Miate, Tjery variable in $i 2 B, up to 6 by 3 
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inches j orbicular^ ovate, rarely eJ lip tic-oblong* or lanceolate^ 
base rounded or snboordate, usually gradually narrowed in the 
upper portion, entire, glabrescent above, glaucescent beneath 
and clothed with fine adpressed silky hairs; petioles up to 1 
inch long; stipules linear, acuminate, striate, erect, persistent; 
stipeis setaceous, up to *2 inch long, Uacemes long, slender, 
arching, terminal and axillary up to 1 foot long. Pedicels -15 
inch long, bracts minute. Calyx less than -1 inch long, hairy; 
teeth deltoid, as long as the tube. Corolla *15 inch long, pur- 
ple or white. Pod -5-1 by *1 inch, falcate, upper suture 
slightly, lower deeply indented between the seeds, joints -1 
inch long, clothed with minute hroked hairs. Seeds 6-8. 

From 5,000 feet in the Himalaya to the Sub-Himalayan tract and. 
in favorable places here and there in the plains, e.|7., Ohanga Manga 
and Phillaur Plantations. Flowers at various seasons according to 
locality, Var. maculatum, Baker (sp. DC, l.c., p. 827) is supposed to 
differ in being dwarf and having the leaves roundish-cordate 1 inch or 
less in length. These characters are not suf&cient to separate the small 
round-leaved forms even as a variety. Such leaves are found on tall 
vigorous specimens when the branches have been injured or have not. 
died back, and the dwarf specimens would probably grow up into the 
normal large leaved form if they were able to do so. The dwarf form 
is found in dry grassy places and the more vigorous larger leaved form 
in shady undergrowth. 

1*J. DicsiiouitiU LAi'iFaJbiUM, JJL\ Prodr. II (1825) p, 327, 
— Aa. erect rmdersiirub 4-6 feet liigli, twigs woody, clothed 
.THth. dense brown, pubescence. Leaves l>£oliate, np to 6 by 6 
inches, broadly ovate, base cordate or truncate, marpn lepand, 
hispid above, clothed beneath with short spreading hairs; 
petiole up to 1 inch long, densely pubescent, channelled above; 
stipules deltoid, roxsistenic; sxipeis setaceous, -1 inch 

long. Eacemes . ascending, asillary and teirmnxal, 

up to 8 inches long, densely brown-hai;w. Pedicels less than 
•1 inch long, bracts minute. Calyx .05 inch long, dmisely 
hairy ; teeth linear, as long as the tube. Corolla purple, -SS 
inch long. Pod -S-*? by *1 inch, straight, uppw suture slight- 
ly, lower deeply indented between the seeds, joints •! inch long, 
densely clothed with hooked hairs. Seeds 4-6. 

Sub-Himalayan tract from the Bavi eastwards, A plant of forest 
undergrowth ascending to 3,000 feet. Not common but found neai 
Bakloh, also near Kalka and in Kaiesar. Flowers: September. 

In addition to the more or less woody species above described the 
following is very common: — 

Desmouium gtrans, DG. Frodr. II (1825) p. 326. — ^An erect shrub- 
like herb 2-4 feet high. Leaves 1-3-foliate- Terminal leaflet oblong- 
lanceolate, obtuse, glabrous above, more or less silky beneath, 3-4 by 
i-l"5 inches, lateral leaflets when present, much smaller, less than I 
inch long, Flowers in lax terminal and axillary jracemes often pani- 
cled. Bracts large, ovate, concealing the flower-buds. Flowers pink, 
-3 inch long. Pod 1'2-1’5 by *2-*2o inch, upper suture curved not in- 
dented, lower suture (along which the pods dehisce) slightly indented, 
joints 6-10, inconspicuous, broader than long, glabrescent.) 

Sub-Himalayan tract from the Indus eastwards and at low eleva- 
tions in the Himalaya. The Telegraphy or Sermphore Plant so called 
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because the leaflets, especially the lateral ones, when exposed to sun- 
light exhibit spontaneous jerky movements. 

Desmodium Cbphalotes, Wall, — shrub with 3-foliate leaves and 
very grey-silky acutely angled twigs is cultivated in Lahore. It is 
wild in the United Provinces. 

19. ABRUSi Linn. 

(From the Greek hahros, soft; referring to the softness of the 
leaves. Distbib. Species 6; cosmopolitan in the Tropics.) 

Abeus peeo^oeioxjs, Linn. Syst. Nat. ed. 12 (1767) 
p. 472. — A woody climber witii slender glabrous or sparsely 
silJry branches. Leayea 2-4 inches long, paripinnate; rachis 
thickened at the base, more or less hairy and channelled in the 
lower portion," produced beyond the last pair of leaflets as a soft 
brktle; stiptiles -15 inch long, linear-subulate. Leaflets 10-20 
pairs, opposite, increasing slightly^ in ske from the base, -S-O 
by •16-25 inch, oblong, very deciduous, thinly membranous, 
entire, rounded at both ends, minutely apiculate, glabrous 
above when matiire, thinly adpressed silky ^neath; petiolules 
ininute. Flowers *4 inch long, pink or white witfi a pink 
tinge, in dense axillary iiedunculate racemes shorter than or 
quailing the leaves; peduncles often leaf-bearing, thickened 
in ^it; pedicels very short, clustered on tubercles on tha 
rachis. Calyx *1 inch long, campanulate, thinly silky, trun- 
cate, teeth very short. Standard ovate, narrowed into a short 
broad claw which is more or less adnate to the staminal tube; 
wings shorter than the keel, keel curved. Vexil- 

lary stamen absent, the other 9 united into a tube slit above; 
‘anthers uniform. Ovary sub-sessile; style short, incurved; 
stigma small, capitate." Pod 1-1-7 hy -4-6 inch, ohlong, 
turgid, thi:^y septate between th'e seeds, thinly pubescent, 
toncate, with a sharp deflexed beak. Seeds 3-6, ovoid, -3 
inch long, scarlet with a black spot at the hilum, polished,’ 
sometimes white with a black spot or uniformly black or 
white. Crab’s eye. 

Sub-Him^ayan tract from the Bavi eastwards j common in hedges, 
&c. The seeds are used as weigbte by jewellers (Eoti) and for neck- 
ISiCSS und rosurlQs (whouc© t/li© sp6ciflc uum©). Tlioy ar© v©ry poisonous 
and frequently play a part in crime in India. Flowers; August— Sep- 
tember, the seeds ripening in the cold season. 

20. MUCUNA, Adans. 

(From the Brazilian name for one of the species.) 

Wide-climbing, rarely erect shrubs or herbs, leaves trifoli- 
ate with stipels, stipules deciduous. Flowers usually purple, 
usually in axillary racemes. Calyx campanulate, teeth un- 
equal, the two upper completely united, the lowest often longof 
than the rest. Standard with infolded auricles at the base, 
shorter than the keel which usually slightly exceeds the wings, 
keel incurved and usually beaked. Stamens diadelphous, the 
upper free, alternately longer with basifixed anthers and shortei 
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with, versatile anthers. Ovary sessile; ovules few. Pod vari- 
able, nsnally clothed with irritating bristles, septate or cellnlar 
between the seeds. Distxib. Species about 30; Tropics of 
both hemispheres, 

A woody climber; pod transversely plait- 
ed ... 1. H/. imhricata, 

A slender climber; pod not plaited ... 2. M. pruriens, 

1. ilncuNA iMBRicATA, DC. Ppodr. 11.(1825) p. 406. — A 
large woody climber, braiichlet-s slender, sparsely adpressed 
hairy, hollow. Leaves trifoliate ; petioles 3-6 inches long, 
sometimes longer, swollen and twisted at the base; stipules 
linear, *3 inch long. Leaflets about G by 4 inches, elliptic, 
candate-acnminate, thin, meinbrarions, sparsely adpressed 
hairy above and below, lateral leaflets oblique, broader than 
the terminal, petiolules of the lateml leaflets •2--3 inch long; 
stipels *15 inch long, setaceous, Icacemes sometimes from the 
old wood, usually axillary on very long slender pendulous 
peduncles, un to .18 inches long or moi*e. Pedicels *5 inch 
long, clustered in threes on the tumid nodes of the rachis, each' 
cluster in bud siipported by large roundish imbricating concave 
defidnoys bracts. Oalj-x -7-1 inch long, vcIvMa’ aiiil with a 
few long irritating bristles; -(eeth nearly as long as the tube, 
Corolla dull-purple; standard 1*5 inches long, 1 inch broad; 
keel 2-2-5 inches long, abruptly incurved at the apex, pointed ; 
wings *5 inch broad, as long as the keel. Pod oblong, 4-6 by 
2 inches, the faces covered with close oblique plaits and witK 
two wings running along each snture, the wings being -5 in'‘*h 
broad, densely clothed with deciduous irrit»afirig rusty bidstles. 
Seeds usually 3-4, mottled with black. 

Sab-TTimalayan tract from the Sutlej eastwards ascending; to 4,000 
feet. Occurs near Jhakri in Basliahr but is rare. Flowers during the 
rains, very conspicuous, but with a curious faint offensive smell. The 
leaflets ^on sterile shoots are often lohed, the terminal with a lobe on 
either side and the lateral with one lobe on the broader side, 

2. Mijctoa pbtjbieks, DC, Prodr. II (1825) p. 406. — A 
slender wide-spreading climber, woody below, branchlets pu- 
bescent. Leaves trifoliate ; petiole 2-4 Inches long, sometimes 
longer, swollen and twisted at the base, densely hairy ; stipuleg 
linear, -2 inch long. Leaflets 3-5 by 2-3 inches, the terminal 
smaller than the laterals, rhomboid-ovate, cuspidate, adpressed 
hairy above and densely silvery or grey silty beneath, lateral 
leaflets very oblique; petiolules of the lateial leaflets -1 inch 
long; stipels setaceous, -1 inch long. Flowers in axillary 
racemes sometimes 12 inches long, sometimes reduced to a soli- 
tary flower; pedicels 1-3 together rachis silky; bracts -5 inch 
long, lanceolate, caduous ; pedicels •1--2 inch long. Oal 3 rx 
•3 inch long, silky, with a few irritating bristles; teeth as 
long as or longer than the lube. Corolla purple; standard -6 
inch long, 'nrh wide; keel 1-1-5 inches long, slightly 
rnciirved; wings nearly as long as the keel. Pod 2-2-5 inches 
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long, not winged or plaited, turgid, curved upwards at tlie tip, 
densely clotted witt rusty persistent irritating bristles, Tte 
Cowitch . V ern . Gugli . 

Sub-Himalayau tract from the Ravi eastwards ; common in hedges. 
Flowers during the cold season. Cowitch is a corruption of the native 
name hivach. The bristles are used as a vermifuge, being taken mixed 
up in syrup. 

21. ERYTHRINA, Linn. 

(From the Greek eruthros, red; referring to the color of the 
flowers.) 

Trees, shrubs or undersbrubs, with stout often prickly 
twigs. Leaves trifoliate, stinules small, stipels glanduUform. 
Flowers large, usually scarlet in axillary or terminal racemes, 
less often axillary, pedicels usually fascicled. Calyx oblique 
at the mouth and splitting to the base or campanulate and 
truncate or bilabiate. Ssandard large ; wings short, minute or 
wanting ; keel longer or shorter than the wings, much shorter 
than the standard. Upper stamen free or connate half way up ; 
anthers uniform. Ovary siipitate; ovules many; style 
incurved; stigma small, terminal. Pod stalked, narrowed at 
both ends, compressed or cylindric, turgid, contracted between 
the seeds, 2-valved or dehiscing like a follicle along the upper 
Buture. DrsTMB. Species about 30; tropical and sub-tropical 
regions of both hemispheres. 

Mature leaflets densely pubescent beneath; 

standard 3-4 times as long as broad ... 1, B, suherosa. 

Mature leaflets glabrous or very nearly so; 

standard twice as long as broad ... 2. F. glahrescens. 

1. Ebtthbina subebosa, Eoab. Hort. Beng, (1814) p. 68. 
—A medium-sized tree, 40-50 feet high, baik corky, deeply 
cracked; branches armed with yellowish-white prickles -l-SS 
inch long, which fall off after the third year. Leaves trifoli-* 
ate, sometimes armed with a few scattered prickles; petiole 
4-8 inches long; stipules linear-lanceolate, caducous. Leaflets 
4-6 inches long and broad (sometimes broader than long), the 
terminal rhomboid-ovate, the lateral oblique, usually pointed, 
base broad, deltoid, margin sinuate, pale green and more or 
less glabrous above, densely downy with matted pubescence 
beneath; petiolules of the lateral leaflets '2-6 inch long; 
stipels glanduliform, persistent. Racemes 1-4, near the ends 
of the branches, peduncled, 2-4 inches long, pedicels -5 inch 
long, in fascicles of 1-3, slender, bracts caducous; bracteoles 
minute, subulate. Calyx '26—35 inch long, more or less pube- 
scent, soon becoming bilabiate. Corolla scarlet; standard l'5-2 
by *6-6 inch ; keel-petals less than half as long as the standard, 
connate, much exceeding the minute falcate pointed wings. 
Pod stalked, 5-6 inches long, subterete, torulose. Seeds 2-6> 
pale-brown, dull. 

Sub-Himalayan tract and Siwaliks from the Ravi eastwards asoaajit- 
ing to 3,000 fe&t. Le^ ccanmon between the Bavi and Indies. 
quently. planted in hedges by villagers as it grows very, readily from 

M 
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cuttings. The wood is light soft and not durable but fibrous and 
tough and is used for making scabbards and sieve-frames. Flowers 
when leaflets or with the young leaves in March, April. 

2. Ertthrina glabrescens, Barker, Ind. For, XL Vi 
(1920) p. 647. — A small scraggy tree reaching in cultivation 
50-60 feet by 5-6 feet girtb; bark nearly smooth, reddisl. 
Leaflets glabrous or very nearly so on botb surfaces when 
mature. Standard 1*6-2 by *8-1 inch. P'od as in suherosa 
but somewhat flatten end. Seeds bright- red, polished. Other- 
wise as for E, suherosa. E. suherosa, Roxb. var. glahrescens, 
Prain, Journ. As. Soc. Beng. LXVI ii p. 410. 

Ravi and Sutlej valleys at 2-4,000 feet, exceptionally at greater 
elevations. Also on the outer slopes of the Himalaya but possibly 
only cultivated as in such places it is seen usually in hedges or on 
roadsides and often mixed with suherosa. Much cultivated in 
gardens in the plains and grown from cuttings as they root readily and 
seed is not produced in the plains. Flowers when leaflets in March, 
April. 

Erythrina BiiAkei, JEort . — ^A large shrub or small tree with thick 
crooked bole and massive spreading branches, bark grey, smooth, 
prickles very few. Leaflets orbicular or ovate, acuminate, 3-4 inches 
long, glabrous. Flowers in terminal racemes, leafy below with distant 
flowers, densely flowered above, naked portion* about 12 inches long. 
Calyx campanulate, *4-* 5 inch long, slightly 2-lipped, glabrous. Co- 
rolla dark-scarlet, 2 inches long, standard *8 inch broad, keel less than 
half the length of the standard, wings narrow-oblong as long as the 
keel or nearly so. Pod not produced. 

Cultivated in gardens all over Northern India under the ab 9 ve 
name. Apparently a hybrid of E herhacea, lAnn. an American species.* 

22. BUTEA, Roxb., 

(In honor of John, Earl of Bute, a botanical author and patron of 
botany in the 18th century. Distrib. Species 3; Tropical Asia.) 

Butea frondosa, Koenig, eoi Roxh. As, Res. Ill (1792) 
p, 469. — ^A small or medium-sized deciduous tree witb crooked 
trunk and large irregular brandies ; baxk fibrous,* ligbt-brown 
or sometimes bluish-grey; youiig parts tomentose or downy. 
Leaves pinnately trifoliate ; petiole 4-9 incbes long, swollen at 
tbe base ; stipules small, linear lanceolate, deciduous. Leaflets, 
the terminal 5-8 by 4'5-7 inches, broadly obovate from a cuneato 
base or rhomboid, obtuse or retuse; tbe lateral obliquely ovate,* 
obtuse, usually sKgbtly smaller than tbe terminal; all coriace- 
ous, glabrescent above, finely silky and conspicuously reticulate’ 
beneath; petiolules *2-3 inch long, stout; stipels subulate. 
Flowers 1-5-2 inches long, bright-red, tinged with orange, ap- 
pearing when thS tree is nearly leafless, in rigid axillary and 
terminal racemes 4-7 inches long; pedicels *5-1 inch long, fas- 
cicled on the tumid nodes of the stout rachis ; bracts and brac- 
teoles small, deciduous. Rachis, pedicels, bracts, Bracteoles 
and calyx outside dark-brown velvety. Calyx -5 inch long, 
broadly campanulate, grey-silky ihside; teeth short, deltoidy 
the two upper connate. Corolla clothed outside with silvery 
silky hairs; standard ovate, acute, 1 inch broad, recurved j 
wiiigs falcate, adhering to the keel; keel much curved, heaksd^ 
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equalling tlie standard. Stamens diadelplious ; anthers uni- 
form. Ovary shortly stipitate; ovules 5-6; style elongate, in- 
curved, beardless; stigma terminal, minute. Pods 4-8 by 1-2 
inches, thin, flat, grey-silky, reticulate, sutures thickened, with 
one seed at the apex, narrowed abruptly at the base into a 
stalk -S-'T inch long, dehiscent round the seed, indehiscent 
below. Vein. Dhdh, chichra, paldh, palds, 

Sub-Himalayan tract ascending to 4,000 feet and in the plains ex- 
cept the arid region. Frequently gregarious on soils liable to be water- 
logged during the rains and on banks and islands of the Jhelum. The 
leaves are largely lopped for fodder for buffaloes though they are not 
eaten by goats hence the proyerb Unt se dh hakri se dhdk [Camels 
shun the dk (Calotropis procera) and goats the dhdk (Buiea frondosa)]* 
The leaves are much used for plates and for wrapping up parcels. The 
flowers yield an orange dye and the hark on being wounded exudes a 
ruby-colored gum-kino, known as Bengal kino and used medicinally. 
The dhak is one of the most important host plants for the lac insect, 
the quantity of lac produced being greater though the quality is not 
so good as from some other trees. The wood is dirty-white, porous and 
soft, it is not durable except under water. It is used for well curbs 
and scoops for -wells, Dhak seedlings exhibit the phenomenon known 
as dying back ’’ in a marked degree. The seedling produces a bulb- 
like swelling at the top of the root close below the ground and even 
when grown in flower pots and watered regularly, dies back to the 
swelling at the commencement of the hot weather, a fresh shoot break- 
ing out from the swollen portion, this process being repeated for seve- 
ral years. Dying back is common with many plants in the Dnited and 
Central Provinces but does not appear to be at all general in the Punj- 
ab. It is doubtless a provision of nature to enable seedlings to pass 
through the first few hot weathers and with many plants occurs only 
in dry places but with the dhak it seems to be independent of the sup- 
ply of moisture available. The dhak will stand more salt in the soil 
than most plants. Well-grown specimens in full flowers are very hand- 
some but the tree is not ornamental for the rest of the year. Flowers : 
March — April. 

23. PUERARiA, DC. 

(In honor of M. N. Puerari, a Professor of botany at Copenhagen 
in the 18th century. Distrib. Species 12; Tropical Asia, Japan, New 
Guinea.) 

PuEHARiA TUBEEOSA, DC. Prodr. II (1826) p. 240.— A' 
deciduous twining shrub, with very large tuberous roots, young 
skoots grey-pubescent. Leaves pinnately 3-foliate ; petiole 4-8 
inckes long, grey-tomentose ; stipules -2 inck long, ovate-ob- 
long, cordate. Leaflets, tke terminal 6-12 inckes long and near- 
ly as broad, broadly ovate from a cuneate base; tke lateral 
very oblique; all acuminate, silky wken young, glabrescent 
above, adpressed grey-silky beneath wken mature, margins 
sinuate, 3-nerved at tke base or tke lateral 4-nerved ; petiolules 
*2-5 inck long; stipels -1 inck long, linear, acute. Flowers 
-4-7 inck long, bri^t-blue, in Ipx, simple or paniculate, axil- 
lary or terminal racemes 6-12 inckes long; pedicels about -1 
inch long, fascicled along tke grey-pubescent or -tomenfose 
rackis; bracts' and braoteoles Yerj small, silky, Galyx' 
inck long, very silky; teetk sEorter tEan titef tube, oblong, cili- 
ate, subobtase, tke two upper connate. Standard as broad as 
long witk indexed auricles at the base; wings oblong-falcate,' 

m2 



164 


ZZZYI. LEGtTHIirOSiE:. 


obtuse, united by ibeir bases to the keel; keel obtuse, nearly 
straight. Stamens monadelphous | anthers uniform. Ovary 
sessile ; ovules many ; style filiform, inflexed, glabrous ; stigma 
small, capitate. Pods 2-3 inches long, flat, constricted between 
the seeds, densely clothed with silky-bristly brown hairs 
Seeds 3-6. 

Sub-Hinmlayan tract from the Ravi eastwards, ascending to 4,000 
feet m the jB-imalaya. Fairly common in the Kangra scrub forests. 
Flowers : March— Aprfi. The tubers which are sometimes 18 inches hy 
12 inches are eaten and given to tonpa-ponies. They are also used 
medicinally, 

24. SPATHOLOBUS, Hassk. 

(From the Greek, spaihe, a spoon, and lohos, a pod. Distrxjb. 
Species 9 in tropical Asia, 1 in tropical Africa.) 

SpATHOLOBtrs Roxbttrghu, Benth. PL JungJi, (1851-55) 
p.^ 238. — A large deciduous climber twining to the left ; stem 
with concentric layers of bast which exude a red gum when 
cut. Leaves pinnately trifoliate; petiole 2-5 inches long; 
stipules small, deciduous. Leaflets 4-9 by 3-6 inches, the 
terminal broadly elliptic or ovate, the lateral rather smaller 
oblique, obtuse emarginate or abruptly acuminate, subooriceous, 
pubescent beneath; petiolules •!— 3 inch long; stipels minute, 
subulate. Flowers -3— 6 inch long, white or reddish, fascicled 
on the tumid nodes of large terminal densely pubescent pani- 
cles which are often 2-3 feet long; pedicels up to *15 inch 
long; bracteoles *1 inch long, linear, caducous. Calyx 45-25 
inch long, campanulate, velvety ; teeth as long as the tube the 
two upper connate with free tips the three lower lanceolate, 
acute. ^ Corolla about twice as long as the calyx, standard 
emarginate, wings free, keel obtuse nearly straight. Stamens 
diadelphous ; anthers uniform. Ovary shortly stipitate ; 
ovules 2; style incurved, beardless; stigma capitate. Pod 
3-5 by 1-1*3 or sometimes 2 inches broad, softly brown-velvety 
with a single seed at the apex, dehiscent ultimately at the tip ; 
stalk 4-6 inch long. 

Common in the Sub-Himalayan tract and especially on the Siwaliks 
east of the Jumna. Apparently also common in Flalesar and extending 
west as far as the Rayi where it is occasionally seen in deep moist 
ravines in the Bhatiyat Wazirat, Chamba State. There are no spe- 
cimens from the Punjab and T have not seen the plant in flower or 
even in leaf but a large climber twining’ tightly and ascending in a 
clockwise direction can scarcely be anything else. The only other plants 
m the Punjab known to twin© to the left are all the Dioscoreas except 
ID. lelophMa and exotic species of Lonieera. Spatholobus appears to 
flowers only at intervals in September — December 

25. ATYLOSIA, Wight & Am, (Caniharosperm'iim^ W & A in Fngl 
u. Prantl, Pflanzenfamilien). 

(From the Greek a, without, and iulos, a callosity ; referring to the 
absence of the swollen nodes of the raceme found in many genera.) 

Herbs or slender shrubs, erect or climbing. Leaves tri- 
foliate, stipulate but often ex-stipellate, glaufi-dotted beneatK. 
IFlow^ yellow, in axillary racemes or clustered in the leaf- 
axils. Calyx campanulate, teeth distinct, the lowest the longest 
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tie two upper more or less united. Corolla exserted; stand- 
ard orbicular witi indexed auricles at tie base ; keel obtuse. 
Stamens diadelpious ; antiers uniform. Ovary sessile, 3-many- 
ovuled; style incurved, glabrous; stigma small, capitate. Pod 
straigit, compressed, 2-varved, septate between tie seeds and 
marked without by transverse grooves. Seeds with a conspi- 
cuously (Hvided stropiiole. Disteib. Species about 26 ; Trtf- 
pical Asia, Australia, Mauritius and Madagascar. 

Flowers racemose j petals marcescent; 

leaflets stipellate ... 1. A. mollis. 

Flowers clustered; petals deciduous; 

leaflets ex:stipellate ... 2. A. scaralcBoides. 

1. Atylosia mollis, Benth. PL JungTi. (1851-55) p. 
243. — A wide- spreading slender climbing sbrub, twigs woody 
striate - densely brown-tomentose. Petiole 1-2 incbes long, 
densely brown-tomentose; stipules minute, ovate, caducous. 
Leaflets rbomboid, 1-2*5 by 1-2 inches, very minutely pube- 
scent above but densely brown pubescent on the nerves as well 
as on the whole lower surface so that the yellowish resinous 
glands are obscure, rather thick, entire, 3-nerved at the has©, 
the lateral very oblique, 3-4-nerved; petiolules •05-*l inch long, 
stalk of the terminal leaflet *1—2 inch long; stipels subulate, 
densely hairy. Flowers in axillary racemes 1-3 inches long, 
shortly peduncled; pedicels *3 inch long, geminate; bracts *5 
inch long, broad-ovate, many-nerved and gland-dotted conceal- 
ing the flower-huds, caducous. Calyx *3 inch long, pubescent, 
glandular, lowest tooth lanceolate equalling the tube, the others 
shorter and broader. Corolla yellow, *8 inch long, marcescent. 
Pod 1-2 by *35 inch, straight, yellow-glandular and brown- 
tomentose, externally furrowed between the sieeds.l Seeds 
6-9. A. crassa, Prain. 

Sub-Himalayan tract from the Rawalpindi District eastwards as- 
cending to 6,000 feet. Flowers in the cold season. Common in Elangra 
District. 

Atylosia crassa, Prain, is a form of this plant with the leaflets 
rather thick and prominently reticulate beneath, the terminal leaflet 
is as broad as long or nearly so. In the typical A. mollis, Benth., as 
understood by Prain the leaflets are thinner and less prominently vein- 
ed and the terminal leaflet is usuaU:r distinctly longer than broad. 
The other distinctions mentioned by Prain, Joxirn. Ab. Soc. Beng. LXVI, 
2, p, 421, T find to be valueless. As both forms appear to be identical 
in habit no advantage is gained by endeavoring to separate them. 

2. AixiiOsiA scARAB^oiDES, BentJi, PI. Jungh, (1851-55) 
p. 2^.— A small climber sometimes with a short woody basal 
portion and slender wiry densely grey-pubescent stems. Pe- 
tiole *5-1*5 inches long, densely pubescent; stipules minute, 
deltoid. Leaflets •T-l’T by *6-1 inch, elliptic or elliptic-obo- 
vate, clothed on both sides but especially below with dens© 
short grey pubescence, glandular dots minute, usually very in- 
ceaaspicuous, yather thick, entire, S-nerved; ihe lateral leaflets 
oblique; petiolules very sho-rt, stalk of tEe terminal leaflet 
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hardly -1 incli long; stipels 0. Flowers 2-6 on short axillary 
peduncles ; pedicels -2 inch long. Calyx *25 inch long, densely 
grey-pubescent; teeth linear, the lowest twice as long as the 
tube. Corolla yellow, -3-4 inch long, deciduous. Pod -7-1 
by *35 inch, straight, furrowed between the seeds, densely 
clothed with short grey or brownish pubescence and long silky 
spreading hairs. Seeds 4-6. 

Sub-Himalayan tract from the Hoshiarpur District eastwards, as- 
cending to 6,000 feet. Flowers most of the year. 

26. RHYNCHOSIA, Lour. 

(From the Greek rhunckos, a beak; referring to the keel.) 

Twining or prostrate herbs or undershrubs, rarely erect 
shrubs. Leaves pinnately (rarely digitately) 3-foliate, stipules 
ovate or lanceolate. Leaflets dotted beneath with resinous 
glands; exstipellate. Flowers usually yellow, in axillary 
racemes, solitary or in pairs along the rachis, rarely solitary in 
the leaf-axils; bracts caduccus, bracteoles 0. Calyx cam- 
-panulate, the two upper teeth more or less connate. Corolla 
included or exseried, standard obovate or orbicular with in- 
dexed auricles at the base ; wings narrow ; keel incurved at the 
tip. Stamens diadelphous; anthers uniform. Ovary ses- 
sile ; ovules 2 very rarely 1 ; style long, filiform, much incurv- 
ed; stigma small, capitate. Pod rounded or. oblong, com- 
pressed or turgid, usually contimious (rarely septate) within. 
Seeds 2 (rarely 1) strophiole conspicuous, rarely wanting. 
Disthib.' Species about 100; Trcpics of both hemispheres, a 
few in N. America and S. Africa 

An erect shrub ... 1. i2. Pseudo-cafan, 

A twining under shrub ... 2. F. sericea, 

1. Hhtnchosia PsExiDO-oAj.^ 3 sr, Camh. in Jacq, Voy. Bot, 
(1844) p. 46, t. 65. — ^An erect evergreen shruh, branches striate, 
grey-tomentose.’ Leaves pinnately 3-foliate; peftiole ‘5-1-5 
inches long; stipules minute. Leaflets, the terminal. 1-3 by 
*6-1*8 inches, from rhomhoid-ovate-lanceolate to suborbicular ; 
the lateral smaller, oblique ; all rather thick, margins entire or 
sinuate, minutely pubescent above, grey-tomentose beneath 
and closely dotted with small yellow glands, apex usually del- 
toid, nerves prominent beneath, 3 basal with, an additional 
much smaller pair; petiolules up to *1 inch long. Flowers -5 
inch long, yellow, in dense axillary racemes 1-3 inches long; 
pedicels -1-2 inch long; bracts -15 inch long, linear. Eachis, 
pedicels, bracts on the back and calyx outside, densely grey- 
tomentose and dotted with yellow glands. Calyx -3 inch long; 
teeth narrow, acuminate, the lowest linear-setaceoxis, exceed- 
ing the tube, the others lanceolate, equalling the tube. Stand- 
ard grey-pubescent on the back. ^Pod 1 by -3-4 inch, straight, 
hard, grey-tomentose, dehiscent, with 1-2 seeds in the upper 
part. Seeds estrophiolate. 
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Himalaya ascending to 9,000 feet from the Indus eastwards. Com- 
mon on open grassy hill-sides and in the undergrowth of Chil forests. 
Flowers; May — ^June, sometimes at other seasons. 

2. Ehyis^chosia sebicea, Spanoghe^ in Linncea XV (1841) 
p, ig5. — Steins woody, slender, wide-twining, clotlied witb. soft, 
spreading, grey, glandular hairs. Leaves pinnately 3-foliate, 
petiole 2-4 inches long, glandular-hairy; stipules 4-5 inch 
long, oblong, acute. Leaflets, the terminal 2-3 inches long 
and broad, rhomboid or suborbicular ; the lateral very oblique ; 
all abruptly short-acuminate, pubescent on both surfaces, 
sparsely dotted with yellow glandvS beneath, margins sinuate, 
3-nerved; petiolules *1 inch long, stipels sometimes present, 
minute. Flowers -7 inch long, dark-red, in lax, axillary, pe- 
dunculate racemes 8-12 inches long, bracts linear, much ex- 
ceeding the minute pedicels. Calyx *3 inch long, pubescent 
and dotted with glands ; the two tapper teeth connate with free 
tips ; the lower linear acuminate, exceeding the tube- Standard 
hairy and glandular on the back. Pod 1-1*2 by *3 inch, turgid, 
pubescent, 2-seeded, tipped with the long persistent base of 
the style, slightly recurved. Seeds estrophiolate. 

Himalaya ascending to 7,000 feet and Sub-Himalayan tract, Cham- 
ba, Kulu, Bashahr, Simla, Hoshiarpur. Common in grassy blanks- 
Flowers: July — September 

27. FLEMINGIA, Roxb. {Moghania^ St. Hil. in Pflanzenfamilien.) 

(In honor of Dr. J. Fleming of the Bengal Army.) 

Erect, prostrate, rarely twining herbs, undershrubs or 
shrubs. ^ Leaves simple or digitally trifoliate, dotted beneath 
with resinous glands which are sometimes very obscure, stipu- 
late, stipels 0. Flowers in racemose clusters, each cluster 
hidden by a large folded bract or in racemes which are pani- 
culate or contracted and cax>itate. Calyx- tube short; teeth 
narrow, subequal or the lowest the longest. Corolla slightly 
or not exserted; standard with infolded auricles at the base; 
wings usually adhering to the keel, straight or incurved, ob- 
tuse or acute. Stamens diadelphous; anthers uniform. Ovary 
sessile or subsessile, 2-ovuled; stigma small, capitate. Pod 
small, oblique, turgid, 2-valved, continuous within. Seeds 
estrophiolate. Distbib, Species about 30; tropics of the 
Old World, 

Leaves simple. 

Erect, leaves acute or acuminate ... 1. F, hracieaia. 
Trailing, leaves blunt ... ... 2. F. jruticulosa. 

Leaves trifoliate. 

A shrub, racemes about as long as the 
leaves ... 3. F. semialata. 

An tindershrub, racemes about as long 

as the petioles ... 4. F. prostmia, 

1. Flemingia bbacteata, Wights Icon. (1840) t. 268. — 
An erect undershrub 2-4 feet high, twigs triquetrous, densely 
grey-hairy. Leaves simple 3-6 by 1-2 inches, the upper 
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usually smaller, ovate- or oblong-lanceolate, base usually 
rounded of subcordate, apex acujte pr acum^ate, silky on 
tbe midrib above and on the nerves beneath, paler beneath 
and obscurely gland-dotted, strongly 3-nerved; lateral nerves 
4-6 pairs; petiole -2-7 inch long, densely silky; stipules -5-1 
inch long, linear, erect, persistent, striate. Racemes 2-4 
inches long, terminal and axillary; rachis densely hairy. 
Plowers in small clusters hidden by large folded reniform 
membranous bracts arranged distichously ; bracts strongly 
nerved broader than long -5-1 inch long, hirsute especially “on 
the margin usually slightly emarginate. Calyx -15 inch long, 
hairy ; teeth lanceolate acute exceeding the tube. Corolla white 
streaked with pink, nearly twice as long as the calyx. Pod 
-3-5 inch long, turgid, finely downy, 2-seeded. F. strobiUfera 
var. bracteata, Baker in FI. Brit. Ind. II p. 227. 

Sub-Himalayan tract and Siwaliks near the Jumna. Kalesar in 
undergrowth of Sal forest. Tlowers: August — ^December. 

2. Flemutgia muTioTrLOSA, Wall. Cat. (1828) No. 5754.— 
A low trailing undershrub, twigs striate, densely brown- or 
^ey-tomentose, woody towards the base. Leaves simple, 1-4 
inches long, suborbicular, elliptic or ovate, base cordate, apex 
blunt, entire, glabrescent above, paler beneath and hairy on 
the nerves and gland-dotted, 8-nerved at the base, sometimes 
with an additional 1-2 pairs less strongly developed; lateral 
nerves 3-5 pairs; petiole *1-2 inch long, stout, hairy; stipules 
•1-4 inch long; lanceolate, erect persistent, striate. Racemes 
3-6 inches long, terminal; rachis zigzag, densely hairy. 
Flowers in small clusters hidden by large folded reniform 
membranous bracts, arranged distichously; bracts strongly 
nerved, broader than long, up to 1 by 1-25 inches, slightly 
emarginate, shortly petioied with erect persistent stipules. 
Calyx -25 inch long, brown-silky; teeth linear, acute, exceed- 
ing the tube. Corolla white, slightly exceeding the calyx. 
Pod -3 inch long, turgid, pubescent. F. strobilifera, var. 
fruticutosa, Baker in FI. Brit. Ind. II, p. 227. Collett, FI. 
Siml. fig. 41. 

, . Himalaya from the Indus eastwards ascending to 9,000 feet. Com- 
mon in grassy forest undergrowth and blanks. Flowers : August — Oc- 
tober. Also Trans-Indus. 

3 Plemingia semialata, Eoah. Eort. Beng, (1814) p* 66. 
~An erect slinib, twigs angular, densely grey-liairy. XieaTes 
digitately trifoliate ; petiole 1-3 inches long, narrowly winged ; 
stipules ampleadcaul, linear^ -6 incli long, caducous. Leaflets 
up to 6 by 2 inches, narrowed from the middle to a small round- 
ed base and upwards to an acuminate tip, thin, membranous, 
entire, hairy on the nerves on both sides, minutely gland- 
dotted on the lower surface, 3-nerved ; the lateral leaflets ob- 
liQtie, 4-nerved ; petiolules *2 inch long. Flowers in axillarv 
^d terminal often branched racemes about equalling tEe leaves. 
Bracts ovate, densely grey-silky, caducous. Calyx -4 inch 
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long, densely grey-silky ; teetli mncli exceeding tHe tube. Co- 
rolla purple, equalling tbe calyx. Pod *5 incb^ long, turgid, 
witL. a tbin downy easily detacbable outer covering. Seeds 2, 
black, shining. F, congesta, var. semialata, Baker in PL 
Brit. Ind. II, p. 229. 

Himalaya ascending to 5,000 feet. Sub-Himalayan tract from tlie 
Rawalpindi District eastwards, fairly common. Flowers : August — Sep- 
tember. The glands on the leaves are often very obscure. 

4. PnEMUTGiA PUOSTRATA, Roish, /. ex Roxh. Sort. Beng. 
(1814) p. 56, — ^An undersbrub 2-3 feet bigb witb very short 
stem and annual w^oody triquetrous twigs densely grey-hairy 
when young. Leaves cligitately trifoliate; petiole 1-2 inches 
long, narrowly winged ; stii3ules •2-- 6 inch long, erect, linear, 
persistent, almost meeting behind the stem. Leaflets very 
variable in size, 1*5-9 by -5-2 inches, usually about 3 by 1 inch, 
narrowed from below the middle to both ends, entire, rather 
thick, densely hairy on the midrib and minutely hairy on the 
blade above, more or less pubescent beneath and gland-dotted; 
petiolules *1 inch long, stout, Flowers in congested axillary 
racemes about as long as the petioles. Bracts ovate, densely 
brown-silky, caducous. Calyx -26 inch long, densely clothed 
with speacling grey-silky hairs. Corolla equalling the calyx. 
Pod *4 inch long, turgid, downy, ’ F. congesta, var. semialatat 
Baker, FI. Brit, Inch, II, p. 229. 

Sub-Himalayan tract and Himalaya ascending to 5,000 feet, from 
the Ravi eastwards. Found in the undergrowth of chil forests near 
Bakloh, Chamba. Also in Kalesar where it is common in grassy blanks 
in Sal forest- Flowers: March — ^May. 

28. DALBERGIA, Linn. f. 

(In honor of Nicholas^ Dalberg, a Swedish botanist who Sied in 
1820. Distrib. Species 60-70; tropical regions of the world.) 

Dalbergia Sissoo, Roxh. Hort. Bang. (1814) p. 53. — A' 
deciduous tree, bark rough, furrows mainly longitudinal, 
young parts downy or tomentose. Leaves imparipinnate, rachis 
1-5-3 inches long, somewhat zig-zag, swollen at the base; sti- 
pules *2 inch long, lanceolate, caducous. Leaflets 3-5, alter- 
nate, l*6-2*5 inches long, broadly ovate or suborbicular, con- 
spicuously and abruptly acuminate, glabrescent, firm, entire, 
base truncate broadly rounded or cuneate; petiolules •1--2 inch 
long, rather stcmt; stipels 0. Flowers *2-3 inch long, pale 
yello.wish-white, sessile or nearly so, in axillary panicles 
shorter than the leaves, compose ! of several short subsecund 
spikes; rachis and branches hairy; bracts small, caducous, 
ciliate. Calyx *2 inch long, tubular-campanulate ; teeth short, 
ciliate, the two upper connate, the lowest the longest stibacute> 
the rest obtuse, all shorter than the tube. Standard ovate; 
win^s oblong; keel obtuse, its petals joined at the tipB, nearly 
s^aight. Stamens 9, united into a tube slit along the upper 
side; anthers minute, uniform, basidxed. Ovary pubescent; 
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style storter tlian the ovary, thick, glabrous ; stigma capitate 
ovules 2-4. Pod 1*5-4 by *3-5 inch, thin, strap-shaped, glab- 
rous. slightly reticulate. Seeds 1-4, flattened. The Sissoo. 
Vem. Shisham, tdli. 

Indigenous to the Sub-Himalayan tract ascending in the Outer 
Himalaya to 4,000 feet. Gregarious on islands and hanks of rivers 
subject to flooding and sometimes found in patches in dry scrub forests 
where a bed of clay brings the sub-soil water to the surface. Planted 
everywhere in the plains along roadsides, canals and on the edges of 
fields and frequently self-sown or spreading naturally by root-suckers. 
The heartwoqd is brown mottled with darker veins, hard, heavy and 
durable. It is much in demand for furniture, wheels, boats, carts, etc. 
The Sissoo has been more planted in the Punjab than any other tree, 
the best known plantation being at Changa Manga of 9,605 acres, irri- 
gated during the hot weather from the Upper Bari Doab Canal. After 
much time had been lost in experiments it was ascertained that the 
best method of growing Sissoo in irrigated plantations is to make tren- 
ches 1 foot by 1 foot at 10 feet intervals, the earth froih the trenches 
being placed on one side of the trench and the Sissoo seed being sown 
in the loose earth slightly above the natural level of the ground. The 
seed is watered by percolation from the trenches and must be kept 
moist till it germinates. The water in the trenches must not be al- 
lowed to rise too high as the young seedlings will not stand flooding and 
if the soil gets flooded over the seed it is apt to cake and cause the 
seed to rot. Practically the whole area of Changa Manga has been 
stocked under this method. 

A serious fungus disease has caused much damage to shisham of 
recent years in Changa Manga. It is caused by Fomes^ lucidus (Leys), 
Pr.j which attacks the roots of living trees and speedily causes their 
death. Large trees, coppice shoots and seedlings are attacked indis- 
criminately. The same disease is apparently killing Sissoo shade trees 
in tea-gardens round Dehra Dun. Nothing has been done to arrest the 
spread of the disease nor is it likely that any practical measures can 
be taken but it will probably be necessary to find a tree to replace the 
Sissoo in Changa Manga or at least to mix with it. The leaves fall 
about January-February, fresh foliage appearing in March and the 
flowers in March to May. 

Dalbebgia latifolia, Boxb. The -Blackwood . — ^A tree much resem- 
bling the Sissoo but with smoother stem, longer leaf-rachises, obtuse 
leasts, pedicellate flowers and broader pods. Planted occasionally in 
gardens. It has been tried in Changa Manga bnt without success pro- 
bably owing to frost to which it is rather sensitive. 

Dalbergua lanoeolaria, Linn . — ^A large tree not unlike Alhizzia 
procera in appearance. Leaflets 11-17, elliptic, 1-2 inches long. 
Flowers •2-*4 inch long, dull-white in large lax terminal and axillary pani- 
cles. Brandis, Ind. Trees, fig. 101. 

Indigenous east of the Ganges and from Rajpntana southwards. 
Cultivated in Lahore. An ornamental tree but the timber is poor. 
Flowers : July. 

29. PONGAMIA, Vent. 

(From the Tamil name, pongam. Distrib. Species 1; Tropical 
Asia and Australia.) 

PONGAMIA GLABRA, Vent. Jard. Malm. (1803) p. 28. — 
medium-sized tree, almost evergreen, hole usually short, crown 
spreading shady, bark smooth grey, twigs glabrous. Leaves 
imparipinnate, rachis. 2-6 inches long, swollen at the base; 
stipules small, oblong, obtuse, caducous. Leaflets 5-9, oppo- 
site, 2-4 inches long, ovate-oblong or elliptic, usually shortly 
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abruptly acuminate, glabrous, bright green and rather glossy 
above, veins prominent beneath; petiolules •2—3 inch long; 
stipels 0. riowers -5 inch long, whited tinged with violet or 
pinkish, in pedunculate axillarv racemes shorter ^ than the 
leaves ; rachis glabrous or puberulous, pedicels •3—4 inch long, 
•V ery slender, fascicled on the tumid nodes of the rachis ; bracts 
ovate, acute, -1 inch long, caducous. Calyx -15 inch long, 
campanulate, purplish, brown-pubescent outside, mouth trun« 
cate, obscurely toothed. Standard suborbicular, emarginate, 
yery shortly clawed ; wings obliquely oblong, slightly adhering 
to the keel; keel obtuse, straight, its petals cohering at the 
tips. Stamens monadelphous, the vexillary stamen free at the 
base ; anthers uniform, versatile. Ovary subsessile, finely 
pubescent; ovules 2; style filifoim, incurved; stigma small, 
terminal. Pod 1-5-2 by -7-1 inch, woody, obliquely oblong, 
indehiscent. Seeds usually 1 . 

Along tbe foot of tbe Himalaya extending west to the Ravi; not 
common. Often planted in gardens in the plains as far west as Rawal- 
pindi and occasionally in the Sub-Himalayan tract. The wood is fairly 
hard, white turning yellow on exposure but not durable. The^seei 
give a thick reddish-brown oil used for burning and medicinally for skin 
diseases. The tree is handsome and shady, easily grown from seeds 
or cuttings. Flowers : April — ^May. 

30. SOPHORA, Linn. 

(From sopJiero, the Arabic name of some papilionaceous tree.) 

Trees or shrubs, rarely perenuial herbs. Leaves impari- 
piuuate. Plowers showy, in terminal racemes or panicles; 
bracts and bracteoles minute or 0. Calyx-teeth short. Corolla 
much exserted ; standard broadly obovate or orbicular, usually 
shorter than ijhe keel; wings oblong, oblique; keel oblong, 
obtuse, nearly straight Stamen*? free, rarely connate at the- 
base into a ring; anthers uniform, versatile. Ovary shortly 
stipitate ; ovules many ; style incurved ; stigma minute, termi- 
nal. Pod moniliform, round or slightly compressed, fleshy, 
leathery or woody, usually indehiscent; joints turgid. Seeds 
obovoid or globose, estrophiolate. Disteib. Species about 
25 ; warmer regions of both hemispheres. 

Mature leaflets sparsely downy; pedicels in 
flower usually longer than the calyx; ma- 
ture pod glabrous ... 1. S. mollis. 

Mature leaflets silky-velvety beneath; pedi- 
cels in flower usually shorter than the 
calyx; pod persistently silky ... 2. 8, Qriifiihii. 

1. SoPHOEA MOLLIS, Grah. in Wall, Cat, (1828) No. 6335* 
—An erect deciduous shrub 3-4 feet high, young shoots finely 
grey-pubescent or downy. Leaves 6-10 inches long; stipules^ 
very small, triangular, acute, caducous. Leaflets 21-36, oppo- 
site or alternate, *5-1 inch long, ovate or elliptic, obtuse, often 
emarginate, entire, more or less sparsely downy on both' sides. 
Flowers nearly 1 inch long, bright-yellow, appearing shortly 
before the leaves, in short axillary racemes 2-4 iliches longj* 
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pedicels -3—4 incE long, bracts nearly -1 incK long, thick, 
concave. Calyx *25 inch long, oblique, finely grey-downy. 
Standard longer than the keel. Filaments free, hairy at tE!^ 
base. Ovary densely hairy. Pcd 3-5 inches long; joints 6-lOy 
1-seeded, more or less distinctly constricted between the seeds, 
4- winged, glabrous when mature. Seeds *25 inch long, ovoid', 
dark-brown, dull. 

Himalaya ascending to 6,000 feet and Sub-Himalayan tract Trans- 
Indus to Nepal. Locally common, e.g., near Malkandi, Kagan, Chitrari, 
Chamba and Kilba, Basbahr. Usually on open hot slopes. Flowers: 
March — ^April. 

2. SoPHOBA Gbiffithit, Stocks, in Hook. Keio Journ. 
Bot. IV (1852) p. 147. — A small erect deciduous shrub, twiga 
densely hoary. Leaves 4-8 inches long; stipules minute, vil- 
lous, persistent often after the fall of the rachis. Leaflets 
21-41, opposite or alternate, *25-5 inch long, ovate or obovate, 
thick, rigid, glabrous above when mature, densely adpressed 
silvery-velvety beneath. Flowers *7 inch long, yellow, ap- 
pearing with the young leaves in pedunculate racemes 1-5-5 
inches long, peduncle usually leaf-bearing, pedicels in flower 
•l-‘2 inch long. Calyx -2 inch long, ‘very oblique, densely 
grey-silky, outside. Ovary villous. Pod persistently silky, 
the joints with 4 longitudinal ridges. Otherwise as for S. 
mollis. 

Salt Bange and hills Trans-Indus. 

SopHoRA TOMENTOSA, lAnn. An erect evergreen shrub. Leaflets 
15-19, 1-2 inches long, broadly elliptic, obtusSj thinly grey-downy above 
and densely so beneath. Flowers nearly 1 inch long, pale-yellow, in 
terminal erect racemes. 

Cosmopolitan in the tropics on the sea-coasts. Cultivated in gar- 
dens in Lahore, <fec. Flowers in the- cold season and is apt to be dama- 
ged by froi^. 

SoPHORA SEOTJNDIPLORA, DG . — ^An evergreen shrub or small tree. 
Leaves 5-6 inches long, glabrous. Leaflets usually 9, 1*5-2 inches long, 
obovate, eniarginate, strongly reticulate on both sides. Flowers *8 inch 
long, pale violet-blue, in dense terminal drooping racemes 4-6 inches 
long. Pod 1-7 inches long, *5 inch wide, joints rounded, covered with 
dense hoary tomentum. Seeds bright scarlet. 

Indigenous to the Southern United States and North Mexico. 
‘Cultivated in gardens in the plains. A very free flowering and orna- 
mental plant but of slow growth. Flowers fragrant, in March. 

SoPHORA JAPONIOA, Linn , — ^A tree up to 45 feet in height. Leaflets 
7-17. Flowers yellowish-white. A hardy tree indigenous to China. 
Has long been grown in Lahore but does badly. It would probably do 
well in the hills. 

The following plants of the sub-family Papilionatce not 
belonging to Indian genera are cultivated: — 

Amorpha pruticosa, Linn , — ^A deciduous shrub. Leaves imparipi- 
nnate up to 12 inches long. Leaflets 11-25, opposite, pellucid-punctate, 
up to 1-6 by *7 inch. Flowers dark-purple, in terminal racemes 6 
inches long. Calyx *1 inch long, teeth unequal, the upper shorter. 
Corolla twice as long as the calyx, the standard alone present. Sta- 
mens 10, monadelphous, anthers uniform. Ovary sessile; ovules 2. 
Pod •3-‘4 inch long, glandular, curved upwards at the tip. The Bas^^ 
4ard Indigo. 
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Native of the rnifed States from Iowa to Florida. Cultivated in 
Saharanpur, Lahore, Abhottabad, &o. Flowers : April. It thrives in 
moist places on river banks, etc. 

UijEs EUBOPJEtrs, Linn. — ^A small shrub. Leaves (trifoliate in seed- 
lings) reduced to spiny phyllodes -S-’i inch long, branches reduced to 
subulate thorns resembling the phyllodes, furrowed, the longer ones 
about 1 inch long. Flowers yellow, solitary or in pairs. Calyx divided 
to the base into 2 lips *5 inch long. Corolla -d-;? inch long. Stamens 
10, monadelphous, anthers uniform. Ovary sessile. Pod *6 inch long, 
turgid, hairy. The Gorse. 

Native of Western Europe. Cultivated in Simla, &c. It dislikes 
a lime soil. Like so many xerophytic plants the Gorse grows well in 
the plains up to the rains but dies immediately the monsoon starts. 

Cytisus Laburnum, Linn. — A small deciduous tree. Leaves tri- 
foliate, petiole *8-2*5 inches long. Leaflets elliptic-lanceolate or obo- 
vate, about 2*5 by 1 inch, pale beneath. Flowers yellow, in pendulous 
racemes up to 15 inches long. Calyx *2 inch long, 2-lipped, Corolla 
*8 inch long. Stamens dO, monadelphous, anthers uniform. Ovary 
stipitite. Pod 3 by *3 inch, with thickened more or less winged su- 
tures. Seeds poisonous, as also all other portions of the tree. The 
Laburnum. 

Native of the mountains of Europe. Cultivated in all the hill 
stations and at Abhottabad. Also at Kilar and Bharmaor in Chamba. 

Cytisus sooparius, Link. — A small shrub, twigs angular, almost 
winged, green. Leaves rather scanty, mostly shortly petioled, trifoli- 
ate. Leaflets about *5 inch long, lanceolate or oblanceolate. Flowers 
yellow, axillary or paired. Calyx *1 inch long, glabrous, 2-lipped. 
Corolla *8 inch long. Stamens monadelphous, four nearly twice as long 
as the other six. Ovary sessile; style curled round, swollen below the 
stigma. Pod Jiat, 1*5 by *4 inch, continuous within. TliQ Broom. 

Native of Europe. Cultivated in Simla, Narkanda, Bashahr, etc. 
Likes sandy slopes and open forest undergrowth and does not ayoid 
limestone. Var. Andreanus is also grown, it has a brown mark on the 
standard and is very ornamental. 

Spabtium junoeum, Linn. — A tall shrub, twigs round, greyish- 
green. Leaves simple, scanty or almost wanting, linear-lanceolate, 
thick, up to 1 inch long. Flowers yellow, in loose terminal racemes. 
Calyx spathaceous, split down one side, *3 in long. Corolla 1 inch 
long. Stamens 10, monadelphous, anthers uniform. Ovary sessile, 
hairy; style glabrous, curved; stigma, decurrent on the inner side or 
the style. Pod 3-4 by *3 inch. The Spanish Broom, 

Native of the Mediterranean and Canary Islands. Cultivated in 
Simla, Bashahr and Abhottabad and flowers profusely. It can be 
grown in the plain and flowers in April in Lahore. 

WiSTBBiA SINENSIS, DC. — ^A large deciduous woody climber. Leaves 
imparipinnate, about 12 inches long. Leaflets 7-11, elliptic-lanceolate, 
2*5-3 by *8-1*2 inches acute or acuminate, thin, membranous, shortly 
petiolulate. Flowers blue, fragrant, in pendulous racemes S-12 inches 
fcng. Calyx *2 inch long, hairy, teeth unequal, the lowest the longest. 
Corolla 1 inch long, standard with small pockets above the claw. Sta- 
mens 10, diadelphous; anthers uniform. Ovary stipitate, hairy, with 
a lobed disk at the base of the stipe. Pod 4 inches Igng^ widest near 
the top, with thick woody valves, brown and velvety without, mealy 
within, 

A native of China, Cultivated in the hills and i)Iains. Flower 
profusely in Abhottabad and ripens its fruits, in the plains and at high 
elevations in the hills it does not flower well. 
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Cajanus iNDiotJS, Spreng. — An erect shrub 5-10 feet high, branches 
sulcate, silky. Leaves trifoliate. Leaflets *5-3 inches long, oblong-lan- 
ceolate, acute at both ends, entire, minutely pubescent above, densely 
silky-pubescent beneath, dotted with inconspicuous yellow glands, 
flowers *7 inch long, yellow or veined with red, in axillary pedunculate 
racemes, longer than the leaves, panicled towards the ends of the 
branches. Calyx •25-* 3 inch long, pubescent and glandular, viscid. 
■Corolla three times as long as the calyx, petals equal in length, keel 
truncate. Stamens diadelphous, anthers uniform. Ovary subses^e; 
ovules few; style long, filiform, much upcurved; stigma capitate. ?oa 
2-3 inches long, brown-tomentose, with oblique depressions between the 
seeds, tipped with the persistent base of the style. Seeds the size of a 
small pea, yellow, red, brown or black. Pigeon Pea. Yern, arhar^ tor. 

Probably indigenous to Tropical Africa, cultivated as a rainy sea- 
son crop. The seeds are used for ddl or ground into flour. 

CASTANosPERMim ATJSTBALE, A. Cuun, — large evergreen tree. 
Leaves 1-1*5 feet long; leaflets 11-15, ovate-elliptic or broadly oblong, 
glabrous, 3-5 inches long. Flowers 1 inch long, yellow, orange or red, 
in racemes, usually from the old wood. Stamens 10, all free. Pod 8-9 
by 2 inches, containing 3-5 large chestnut-like seeds- The Moreton Bay 
Chestnut, 

Indigenous to Queensland and N. S. Wales. Occasionally cultiva- 
ted in the plains. Flowers : May. 

Sub-family II— C/ESALPINIOIDE/E. 

Trees or shrubs, rarely Kerbs. Leaves simple, trifoliate, 
pinnate or bipinnate, usually stipulate. Leaflets usually ex- 
stipellate. Flowers variable in size and color, irregular, rarely 
regular, usually bisexual, in axillary, lateral or panicled 
racemes, rarely cymose or spicate. Calyx S-mergus or by tbe 
fusion of tbe two upper lobe^ 4-Ti'erous, divided to tbe top of 
tbe disk wbicb lines tbe calyx-tube, very rarely gamosepalous, 
sepals imbricate, rarely valvate. Petals 5, rarely fewer or 0,; 
'tbe upper innermost in bud, tbe others variously imbricate. 
Stamens 10 or fewer, very rarely indefinite ; filaments usually 
free, more or less unequal. Ovary free, sessile or on a stig^f 
wbicb is more or less fused to tbe disk or calyx-tube. 

Tbibb IX. — ^EiTO.aESAiipiNiBjE. — ^Leaves bipinnate. (In ParTcinsonia 
apt to be taken for pinnate.) - 

Pinnae 6-10 pairs, distant ... 31. Ccesalpinia. 

Pinnae 1-3 pairs, crowded ... 32. Pcurhinsonia. 

Tbibe X. — Oassibae. — ^L eaves simply pinnate 33. Cassia, 

Tbibb XI — ^BAtTHiNTBjaE. — ^Leaves simple, 

mostly deeply 2-lobed at the apex ... 34. Bauhinia, 

31. OESALPINIA, Linn. 

(In honor of Andreas Oaesalpini, professor of medicine at Pisa in 
the l6th century. He was the first botanist to classify plants by the 
flowers and fruits.) 

Trees or climbing sbrubs, armed or not. Leaves bipin- 
nate, stipules various. Flowers yellow or red, often sbowy, 
^ axillary or terminal racemes or panicles. Calyx- 

tube short, lobes 5, imbricate, the lowest concave and tisnallyi 
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larger ttan tlife rest. Petals 5, clawed, orbicular, rarely ob- 
long, spreading, imbricate, subequal or tbe upper smaller* 
Stamens 10, free, declinate ; filaments often villous or glandu* 
lar at the base. Ovary sessile or subsessile; ovules few; style 
filiform, sometimes olavate at tbe top ; stigma terminal, trun- 
cate or concave. Pod oblong or ligulate, dehiscent or not, 
smooth or prickly. Disthib. Species 40; tropics of both 
hemispheres. 

Stipels prickly; pedicels *2 inch long; pod 

prickly ... 1. (7. Bonducella. 

Stipels not prickly; pedicels *5-1 inch long; 

pod smooth ... 2. C. sepiaria. 

1. C^ESALPiKiA Bondtjcella, Fleming, m Asiat, Res, XI 
(1810) p. 159, — A large scandent or scrambling shrub, branched 
downy, armed with straight prickles. Leaves 12-18 inches 
long, rachis with 1-2 recurved prickles at the base of each 
pinna and scattered straight or recurved prickles between the 
pinnae ; pinnae 6-8 pairs, opposite, 2-6 inches long ; stipules cut 
into large segments. Leaflets 6-10 pairs on each pinna, oppo- 
site, -7-1 *5 inches long, elliptic-oblong, obtuse, mucronate, 
more or less puberulous especially beneath ; petiolules minute ; 
stipels represented by short hooked prickles. Flowers yellow^^ 
•4-*6 inch long, in supra-axillary and terminal, pedunculate 
racemes, 6-12 inches long, lax below, dense towards the top ; 
pedicels very short in bud, *2 inch long in flower, hrown-to- 
mentose as are also the bracts and rachis ; bracts -4- -5 inch 
long, linear, acute, exceeding the buds. Calyx *2-3 inch 
long, lobes obtuse, brown-tomentose . within and without. 
Petals •4“*6 inch long, oblanoeolate, the upper smaller and 
sometimes spotted with red. Filaments flattened and silky- 
hairy in the lower half. Pod 2-3 by 1*5-2 inches, shortly 
stalked, densely covered with wiry prickles. Seeds 1-2, lead- 
i3olored shining, -5-7 inch long. Brandis, Ind. Trees, fig. 108, 
The Fever^nut, 

Indigenous to the Sundrihan, Burma and the Andamans. Culti- 
vated and self-sown in the Sub-Himalayan tract as far west as the 
Bavi, also cultivated in the Salt Bange and occasionally in the plains. 
The seeds are used in native medicine as a tonic and febrifuge. The 
plant is also cultivated as a hedge plant. Mowers: July — September. 

2. CjESALpninA sepiauia, Roxh, Rort, Beng, (1814) p*: 
32. — large scandent or scrambling shirub, branches downy, 
armed with hooked or straight prickles. Leaves 9-16 inches 
long, rachis armed with recurved prickles at the junction of 
and between the pinnse ; pinnae 6-10 pairs, opposite, 2-4 inches 
long; stipules semisagittate, caducous. Leaflets 8-12 pairsy 
opposite, -6-8 by -2-4 inch', oblong, very obtuse at both ends, 
usually glabrous above, pale, glaucous and minutely puberu*^ 
lous beneath; petiolules minutes; stipels 0. Flowers -S— 7 inch 
long, yellow, in simple terminal and axilla^ racemes about 
12 inches long''; pedicels *6-1 fncli. lolig, Hairy, jointed neaf 
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the fiower; bracts *2 incE long, ovate-lanceolate, tomentose, 
caducous. Calyx •4-*5 inch long, lobes oblong, pubescent on 
both sides, yellowish. Petals suborbicular, the lower *5 inch 
across, the rest -3 inch across. Pilaments woolly in the lower 
half. Pod 2*6-4 by -S-l*! inches, sessile, beaked, narrowly 
winged along the ventral suture, somewhat woody and turgid,, 
late in dehiscing. Seeds 4-8, ovoid, *4 inch long, compressed, 
smooth, mottled brown and black. Brandis, Ind. Trees, fig. 
110- Yern. Relan, kanderi (Ku.), uri (Haz.). 

Sub-Himalayan tract and Outer Himalaya ascending to 5,000 feet 
from the Indus eastwards. Fairly common in ravines and hedges. 
Flowers ;* March — ^April. Sometimes cultivated in hedges for which it is 
excellent hut requires a lot of room. 

C^ffiSALPiNiA PiJiiCHERBiMA, Swartz , — A glabrous erect shrub almost 
or quite unarmed. Leaves 4-6 inches long. Flowers 1*5 inches across, 
yellow or red. Filaments very long, bright-red. Pod 2-3 by *7 inch, 
sub-sessile, smooth, flattened, dehiscent. Poinciana pulcherrimay Linn, 
Grown occasionally in gardens. Probably a native of America. 

Cjssalpinia GOB. 1 ABXA, Willd, — The American Sumach or Divi-divi, 
A small tree. The sinuous pods jrield a large quantity of tannin. 
There is a specimen in Lahore but it does batfly and suffers from frost. 
Flowers: September. 

0.aESAiiPiNiA GinLiESn, Wall , — ^A deciduous shrub, young shoots 
pubescent and glandular. Leaves 10 inches long, 5 inches wide, bipin- 
nate. Pinnae about 10 pairs and an odd one. Leaflets *3 by *1 inch, 
oblong, glabrous, glaucous beneath with glandular dots near the mar- 
gin. Flowers 2 inches across, yellow, in terminal racemes ^ pedicels 1 
inch long, glandular. Stamens very much exserted, about 4 inches 
long, crimson. 

Indigenous to South America. Cultivated in Lahore. Flowers : 
April — October. A very hardy plant, it can be grown out of doors in 
England. 

32. PARKINSONIA, Linn. 

(In honor of John Parkinson, 1567-1629, an apothecary of London 
and botanical author. Bistrib. Species 3, two in North America and 
one at the Cape.) 

Pakkiksbnia actjleata, Linn. Sp. PI. (1753) p. 376. — A 
small evergreen tree, bark thin, smooth, branches green, glab- 
rous, armed with sharp stout spines *3-5 inch long, formed 
feom the indurated rachises of the leaves on vigorous shoots. 
-Leaves distant on vigorous shoots with usually 2 pairs of 
pinnse congested at the base of the rachis, crowded on dwarf 
axillary shoots, with 1 pair of pinnse on a minute spinescent' 
rachis. Pinnse 6-12 inches long, their rachises winged, flat- 
tened, nearly *1 inch wide. Leaflets 25-30 pairs, minute to 
•2 inch long, obiong-obovate, or obovate, minutely petiolulate. 
Flowers -7-1 inch across, yellow, in lax axillary racemes 5-6 
inches long; pedicels *4-5 inch long, slender, spreading, joint- 
ed near the flower. Calyx -3 inch long, cleft nearly to the 
base, segments 5, oblong, deciduous. Petals 5, *5-7 inch long, 
broadly obovate or suborbicular, veined, with short stout vil- 
lous claws. Stamens 10, free; filaments flattened, villous at 
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the base. Ovary shortly stipitate, silky- villous ; ovules many ^ 
style filiform, glabpus; stigma minute, terminal. Pod 1-4 
inches long, moniliform, slender^ attenuated at both ends, 
thin, longitudinally veined. Seeds 1-6, oblong, nearly terete^ 
smooth, mottled lig'ht and darker brown. 

Indigenous to tlie Soutliern iJnited States and Northern Mexico 
where it is known as the Betama or Horse Bean, Cultivated in the 
plains of the Punjab but west of the Jhelum it suffers from frost. Na- 
turalized here and there on sandy soil, e,g,, near Ludhiana. Reaches 
20-30 feet in height and 1 foot in diameter at the base. The heartwood 
is scanty, purphsh-browm, hard and heavy, sapwood white or yellowish. 
The tree is rapid in growiih and might he useful for afforesting sandy 
soils. It stands drought well, but is not found self-sown in arid places. 
Often cultivated for its showy flowers which appear in April and May. 

33. CASSIA, Linn. 

(The classical name of some tree with aromatic bark). 

Trees, shrubs or herbs. Leaves paripinnale, a gland ob 
the raehis between the leaflets or on the petiole below them.; 
stipules various. Flowers yellow, less often red or white, in 
axillary or terminal racemes or pan’cles or 1-3 axillary. Calyx 
deeply divided, lobes 5, imbricate. Petals' 6, imbricate sub- 
equal or the lowest the largest. Stamens usually 10, all fertile 
and equal or the upper shorter, or the 3 upper very short, rudi- 
mentary or wanting or stamens 5 only ; anthers equal or those 
of "the 1. or 3 lower stamens larger, usually dehiscing by termi- 
nal ipores or short slits. Ovary sessile or stipitate; oyules 
many; style short or long; sitigma terminal. Pod variable, 
terete or flat, dehiscent or not, septate or continuous, some- 
times mealy within. Seeds placed transversely (rarely longi- 
tudinally), horizontally or ve^^tically compressed, albuminous* 
Disthid, Species about 380; throughout the tropics, mainly 
in America, a few extra tropical. 

A tree, pod 1-2 feet long 1 inch diam. ... 1. 0. Fistula, 

Shrubs or undershrubs, pods much smaller. 

Leaves with a solitary gland near the base 
of the petiole. 

Leaflets 3-5 pairs; pod nearly flat, 
somewhat curved, its margins 
thickened ... 2. C, occidentalis. 

Leaflets 6-10 pairs ; pod turgid or sub- 
terete, straight .. 3. 0. Sophera, 

Leaves with glands on the raehis between 
the leaflets ... 4. C. loemgata. 

1 . Cassia risTULA, Linn. Sp. PI. (1763) p. 377. — ,A 
small or medium-sized nearly evergreen tree, bark pale-grey, 
smooffi up to middle age, twigs pubescent when young. Leaves 
9-18 inches long, raebis terete, pubescent; stipules minute, 
hnear-oblong, pubescent. Leaflets 4-8 pairs, opposite, 2~S 
by 1*6-3 inches, ovate or ovate-pblong, usually acute or some- 
what acuminate, glossy-green and glabrous above, paler and 
silvery-pubescent beneath when young, lateral nerves numer- 

N 
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-OHS, prominent beneatli; petiolnles '2-*3 incli long. Flowers 

2 inclies across, yellow, in lax drooping axillaxy racemes 12-24 
inctes long; pedicels 1-2 inclies long, slender, spreading; 
bracts -15 incb long, linear, tomentose; bracteoles *1 inch, long, 
ovate, 'acute, tomentose; both caducous. Calyx -3-4 inch 
long, divided almost to the base; segments oblong, obtuse. 
Petals -7-1 inch long^ obovate, shortly clawed, subequal, vein- 
ed* Stamens all antheriferous, the three lowest the longest 
with very long curved filaments and oblong anthers dehiscing 
longitudinally, the 4 or 6 lateral with short straight filaments 
and versatile anthers opening by pores at the base, the 1 or 3 
upper the smallest with indehiscent anthers. Ovary stipi- 
tate; style short, incurved. Pod 1-2 feet long, 1 inch dia- 
meter, cylindric, smooth, pendulous, dark brownish-black 
when ripe, seeds 40-100 immersed in a dark-colored, sweetish! 
pulp, and separated from one another by transverse septa. 
Seeds about -4 inch diameter flattened. The Indian Lahurnum^ 
Purging Fistula. Yern. Amaltas, karidr. 

Sub-Himalayah tract ascending to 4,000 feet in the Outer Hima- 
laya from the Indus eastwards. Frequently cultivated in the plains. 
Heartwood rather small, yellowish-red or brick-red, darkening on ex- 
posure, very hard, rather brittle and apt to splinter but very durable 
and useful for posts, etc. The tree as usually seen is rather small about 

2- 3 feet in girth with a short crooked bole and consequently it yields 
timber only of small dimensions used locally by villagers. The leaves 
are not eaten by cattle or goats and seedlings are often seen springing 
up on village grazing grounds. The pulp of the fruits is used as a 
purgative and the fruits are collected and exported from Kangra for 
this purpose. The bark is used for tanning. Very showy when in 
flower about April- June, being at this time almost bare of leaves. 

2. Cassia occiueotalis, Linn, 'Sg, PI, (1763) p. 377.~ 
An undershrub reaching 6 feet in height with a stem as thick 
as the wrist, but often an annual. Leaves 6-8 inches long, 
petiole with a solitary stipitate gland near the base; stipules 
•4 inch long, semicordate, acuminate, caducous. Leaflets 

3- 5 pairs, opposite, 1-3*5 by -S-l-S inches, lanceolate or ovate- 
lanceolate, tapering to an acute tip, rounded at the base, 
membranous, glabrous on both sides, paler beneath, very f^tid 
when bruised; petiolules very short. Flowers about *5 inch 
across, yellow, in shortly pedtuncled, axillary, corymbose 
racemes forming a terminal panicle ; pedicels in flower *2 inch 
long; bracts •3-*4 inch long, ovate, oblique, acuminate, glab- 
rous,- caducous, white tinged with pink. Calyx *4 inch long, 
-divided almost to the base; segments glabrous, oblong, obtuse, 
white tinged with pink. Petals -5 inch long, oblong-obovate, 
sub-equal, obtuse, faintly veined with orange. Stamens, the 

3 upper reduced to staminodes, the 3 lower longer and with 
larger anthers than the 4 lateral. Pod 4-5 inches long, *3 inch 
wide and *2 inch thick, slightly falcate, compressed, trans- 
versely septate, distinctly torulose. Seeds 20-30, ovoid, com- 
pressed, -26 inch long by -2 inch wide, rounded at the top,.. 
isubacute at the base, smooth, hard, shining, pale-brown. 
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Sub-Himalayan tract and in the moister parts of the plains from 
the Ravi eastwards. Probably introduced from Tropical America. 
Common on waste ground, roadsides and forest blanks. The seeds in 
Africa and Mauritius are roasted, ground up and used as a substitute 
for coffee. The leaves, roots and seeds are used medicinally. Some- 
times called the Coffee Senna or Negro Coffee- Flowers during the 

3. Cassia Sopheea, Linn. Sp. PL. (1753) p. 379, — 
plant frequently mistaken for C. occidentalis but differing in 
being more woody. Leaflets narrower and more numerous, 
t-lO pairs, 1-3*5 by *3-8 inch, lanceolate. Flowers orange- 
yellow. Pod 3-4 inches long, when ripe straight, subterete, 
with broad pale-brown, scarcely thickened sutures. Seeds 
30-40, thicker, more obovate and more distinctly narrowed at 
the base than in Gir^ occidentalis. 

Introduced from tropical America. Naturalized here and there in 
the Punjab but not common. Pathankct. Occasionally cultivated. 

I lowers mainly during the rains. 

Cassia purpurea, Roxb. reduced to a variety of C. Sophera by 
Baker in the FI. Brit. Ind. is grown in gardens in Lahore as a dwarf 
hedge plant. A shrub about 3 feet high. Twigs slender, purple as 
are also the rachises. Leaflets 3-5 pairs, about 1 inch long, elliptic 
or lanceolate. Flowers pale creamy yellow. Pod as in C. Sophera 
but smaller 2-3 inches long, usually slightly curved. Native country 
unknown, Roxburgh states that it is a native of the mountains of the 
•Coromandel coast. Occasionally self-sown. 

4. Cassia l^vigata, Willd. Enum. Hort. Ber. (1809) 
p. 401. — An erect shrub with somewhat the appearance of C. 
occidentalis but larger 6-7 feef high. Leal-rachises 3-5 inches 
long, with stipitate glands between each pair of leaflets? 
stipules *3 inch long, linear, caducous.. Leaflets 3-4 pairs, 
1*7-3 by -T-l-S inches, OTate-lanceolate or elliptic-oblong, acu-. 
minate, glabrous on both surfaces, paler beneath; petiolules 
'1 inch long or less. Flowers about 1 inch across, yellow, in 

1 acemes 2-3 inches long and about 5-7-flow6red from the upper 
leaf-axils ; pedicels *3—7 inch long ; bracts *2 inch long, linear. 
'Calyx *3 inch long, divided almost to the base ; segments el- 
liptic, glabrous, unequal. Petals -6 inch long with dark veins, 
sub-equal, orbicular-obovate. Stamens, the three upper re- 
duced to staminodes, the 3 lower longer and with larger anthers 
than the 4 lateral two of these three usually considerably 
larger than the third. Pod 3-3*5 inches long, *5 inch diam. 
turgid, eylindric, finely transversely striate, on a thick stipe 
*15 inch long, obtuse "and apiculate at the tip. Seeds broadly 
ovate, compressed, *2 inch long, -15 inch wide and *08 inch 
thick, shining, grgenisE-bito-wn. 

" Indigenous to America from Mexico to Brazil. Naturalized in 
■the Kangra District near Palampur. Occasionally planted in gardens. 
Flowers : May-Septemher. 

Cassia coutmbosa, Lamh, A large shrub. Leaflets (2-) 3- pairs, 
1-1*7 inches long, oblong or oblong-lanceolate, with stipitate glands 
between the lowest or all the pairs of leaflets. Flowers about 1 inch 
across pale yellow in axillary corymbose racemes in the upper leaf- 
■^axils. Stamens as irf C. laevigata- Pod 3-4 inches long, *3 inch broad, 
straw-colored, straight, .seeds embedded in dark-brown viscid pulo 

h2 
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Indigenous to extratropical South America. (Jultivafced in 1 (ahorse 
and quite frost-hardy. 

Cassii DioTMOBOTaYAj — ^A large shruh. Xjeayes 6-12 inch©# 

lone:, rachis pubescent, glands 0 or obscure; stipules up to *4 inch 
long broadly ovate, caudate-acuminate. Leahets 8-16 pairs, oblong, 
mucronate pubescent on both surfaces when young, blowers bright- 
yellow in erect racemes 6-12 inches long from the axils of the upper 
leaves, at first concealed by brown ovate or elliptic imbricating cadu- 
cous bracts* Petals *8 inch long, aubequal, veined. Stamens 7 perfect, 
two oT them with large curved anthers *5 inch long, 3 reduced to 
staminodes. Pod 3-4 by *7 inch, fiat on a sliort stipe and beaked 
with the remains of the style, transversely dejjressed between the seeds. 

Indigenous to tropical x\frica. Recently introduced to gardens in 
the Punjab and becoming common as it is hardy, easily grown irom 
seeds and very sliowy when in dower during the cold weather. 

Cassia siamiua, Lamh, — A fairly large tree of *rapid growth. Leaf- 
lets 6-14 pairs, 3*5-2 inches long, elliptic-oblong, glabrous beneath. 
Flowers •5-*7 inch across, bright-yellow, in large terminal panicles. 
Stamens 7 perfect. Pod 4-10 by inch, flat, thickened at the su- 
tures, firm. 

Indigenous to South India, Siam, etc. Cultivated in the East 
Punjab and fairly hardy. The wood is handsome and likely to be use- 
ful for furniture. 

Cassia glatioa, Lamh, — slu'ub or small tree. Leaves 6-9 inches 
long, rachis with conspicuous sfcipitafce glands between the lowest pair 
or pairs of leaflets. Leaflets 4-10 pairs, 1-3 inches long, elliptic, glau- 
cous beneath. Flowers 3*5 inches across, canary-yellow, in axillary 
corymbose racemes. Stamens all (10) perfect. Pod 4-8 by *6 inch, thin, 
flat, with raised lines between the seeds. 

Indigenous to parts of India and Australia. Cultivated in Lahore, 
the tree being covered with masses of flower in the autumn and 
flowering again less profusely about l^ay. 

The genus contains several herbaceous plants, one of which Cassia 
ohtusifolia, Linn,, is abundant as a weed along roadsides in the Kangra 
District, springing up in immense quantities during the rains. The 
plant is a native of Tropical America. It has 3 pairs of obovate-ob- 
long leaflets with a conical gland between the lowest pair. Stamens 7 
perfect. Pod 8-lG by *2 inch, subterete, obliquely septate, 

34. BAUHINIA, Linn. 

(In honor of John and Caspar Bauhin, German botanists of thef 
16th nentury.) 

Trees or sbriibs, erect or climbing by tendrils. Leaves 
usually simple, more or less deeply cleft at tbe apex, rarely 
entire or divided into two leaflets; stipules various, cadu*^ 
cous. Flowers white, rarely pink, red or purple, in terminal 
and axillary racemes or in a large terminal panicle, usually 
bisexual. Calyx-tube short, turbinate or campanulate or long 
and tubular, lined with the disk to the top, limb entire and 
spathaceous or cleft into 2-5 valvute, rarely imbricate lobes# 
Petals 5, &id)-eqi:al, erect or spreading, imbricate, the upper 
innermost. Stciuieiis 10, all fertile or 1-9 of them reduced to 
staminodes or wanting; filaments free, filiform; anthers ver** 
satile, dehiscing longitudinally. Ovary stipitate, rarely sut^ 
sessile, the stipe usually adnate to the upper side of the calyx- 
tube; ovules 2-many; style long or short; stigma small or 
large and peltate, sub terminal or oblique. Pod linear or ob- 
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Jong, continuous or mealy witbiuj detiscent or not. Seeds 
albuminous. DiSTnin. Species about 160; tropics of both 
hemispheres. 

Trees, 

Fertile stamens 10; pod indehiscent. 

Leaves not acid; calyx spatliaeeous ; 
pod rigid, falcate ^ ... 1. ' 15. racemosa. 

Leaves acid; calyx S-oleft, pod flexible, 
straight 2. JB. tnalcihOiTi^* 

Fertile stamens 3-5; pod dehiscent. 

Leaves entire or notched at the apex 3. IB, reiusa, 

•Leaves deeply cleft. 

Leaves cleft half-way down; calyx- 
tube shorter than the limb 4. B, purpurea. 

Leaves cleft one-third of the way 
down; calyx-tnbe longer than the 
limb ... o. JB, varteqafa, 

A climber B, VaJilii* 

1. Baxjhinia hacemosa, Lamh\ EncycL Method. I (1783) 
p. 390. — small deciduous tree with short bole and spreading 
crown, bark dark-brown, rough with deep vertical cracks, 
young' twigs pubescent. Leaves *8-2 by 1-3 inches, broader 
than long, cleft less than half-way down into two rounded 
lobes, glabrous above, paler and pubescent beneath, base usu- 
ally cordate, T^-O-nerved; petiole *3--7 inch long. Flowers 
•5 inch long, white, in terminal or leaf-opposed, pubescent 
racemes 3-5 inches long, pedicels -2- *4 inch long, pubescent, 
jointed near the middle; bracts minute, linear, acute. Calyx 
•8 inch long, pubescent, tube turbinate, limb 2-3 times the 
length of the tube, spathaceous, ultimately reflexed. Petals 
narrow oblanceolate, acute. Stamens 10, all fertile; fila- 
ments densely hairy at the base. Ovary pubescent; stigma 
sessile. Pod 5-10 by -7-1 inch, stipitate. turgid, rigid, fal- 
cate. Seeds 12-20, oblong, compressed, black, -3 inch long. 
iVern. Jhinjera (Simla). 

Siih-Himalaypii tract from the Ravi eastwards ; not common except 
in tl\c jvno.jia Slwaliks. Also found in the South-East Punjab and 
on the Ridge at Delhi. The inner hark gives a fibre used for ropes. 
Flowers : March — Jxxne ; frxiit ripens in the cold season hut remains 
long on the tree. 

.2. Bauhiota MAUABABICA, Ro . vh , Horb . Beng. (1814) 

31. — 'A. medium-sized tree, bark dark-brown, exfoliating in 
long strips, young twigs pubescent or tomentose. Leaves 
1*6-6 by 1*7-6 inches, broader than long, cleft about one-fourth 
the way down into two rounded lobes, glabrous above, pale' 

f laulcous and more or less pubescent beneath, base cordate, 
-11-, usually 9-nerved ; petiole *8-1*2 inches long, pubescent, 
thickened at both ends, channelled. Flowers *5 inch long, 
wliite, in small temiinal paniculate racemjes 1*5^3 inches! 
lOTg; pedicels *6-1 inch long, slender, grey-tomentose, joint- 
ed below the calyx; bracts minute, ovate, acute. Calyx *3—5 
grey-tomentose, tube narrow-turbinate, limb df- 
^ded into 5 linear subacute segments slightly longer than' 
the tube. Petals oblong, spathulate, little exserted. Sta- 
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mens 10, all fertile, alternately long, and short. Ovary pube- 
scent; style produced. Pod T-12 by -7-1 inch, on a stalk 1 
inch long, nearly straight, somewhat t\irgid, flat, flexible, 
marked when dry' with raised wavy lines descending obliquely 
from the middle to the edges of the valves. Seeds 20-30, 
ovoid-globose, *2 inch long, dark-brown, polished. Brandis, 
Ind. Trees, fig. 113. 

Sab-Himalayan tract from the Ravi eastwards. Wood light red- 
dish-brown, coarse-grained, not used. The leaves have a characleristio 
acid taste. Flowers: August — October. Fruit: January — May. Ac- 
cording to Haines and Brandis this tree is evergreen but according to 
Kanjilal and Gamble deciduous. I have never seen it leafless. 

3. Batjhinia retttsa, Roxh. Hort, Beng. (1814) p. 31* — • 
A moderate-sized tree, bark dark-brown with, a few vertical 
fissures., yonng shoots glabrous or nearly so. Leaves 3-6 inches 
long, slig'htly broader than long, entire or notched at the tip, 
cordate or truncate at the hase, subcoriaceous, glabrous, 9-11-^ 
nerved; petiole 1-5-3-5 inches long, thickened at both ends.- 
Flowers *7 inch across, white, in lax large terminal panicles, 
the lower branches of which are axillary ; pedicels -G-'S inch 
long, silky-pubescent; bracts -1 inch long*, linear; bracteoles 
similar to but smaller than the bracts, close below the flower. 
Calyx -2-3 inch long, silky-pubescent, split almost to the base 
into 2-3 segments. Petals twice as long as the calyx, long- 
clawed, obovate, hairy outside, the three upper mottled with 
purple. Stamens 3 perfect. Ovary hairy on the edges, sti- 
pitate, the stipe adnate * to the caly^-tube ; style produced, 

4-7 by l-2-l*5 inches, shortly stipitate, oblong or oblan- 
ceolate, flat, firm, late in dehiscing, red until xi-pe. Seeds 
6-8, flat, suborhicular, dark-brovm, smooth. 

Sub-Himalayan tract and Outer Himalaya ascending to 4,000 feet 
from the Indus eastwards. Occurs in the Jowlian Reserve, Khanpur 
Range, Hazara, but has not been collected between this and the Beas. 
The Wood is the best of the Bauhinias : it is red and hard but not used, 
in the United Provinces the tree is much tapped for gum. It is found 
usually- near water. Flowers : September — rTovember. Fruit : Febru- 
ary — ^March, According to Haines this tree is evergreen hut according 
to Gamble deciduous. € have not seen it leafless. 

4. Batjhixia purpurea, Linn, Sp, PL (1753) p. 375.—^ 
A medium-sized deciduous tree, bark ashy to dark-brown, 
nearly smooth, young parts brown-pubescent. Leaves 3-6 
inches long, rather longer than broad, cleft about half-way 
down into two acute or rounded lobes, very minutely pube-^ 
scent beneath when young, base usually cordate, 9-11-nervedf 
petiole 1-1-6 inches long. Flowers large, rosy-purple, in 
few-flowered terminal, brown-tomentose panicles ; pedicels* 
•2- -5 inch long, stout, tomentcrse; bracts and bracteoles small, 
tomentose, deltoid. Calyx tomentose, tube -3- -4 inch long, 
limb twice as long as the tube, usually splitting into 2 re- 
flexed s^ments, one emarginate, the other S-toothed. Petals 
1-5-2 inches long, oblanceolate, long-clawed, spreading, veined. 
Stamens usually 3 fertile, the ethers reduced to antherless 
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filaments. Ovary downy, lonff-stalked ; style long; trtigma 
large, oblique. Pod 6-10 by -o-S incb, on a tomentose stipe 
*6-1 incb long, linear, flat, pointed, greenisb tinged witb pur- 
ple till ripe, late in debiscing. Seeds 12-15, suborbicular, 
flattened, -5 incb diameter, dark-brown, toootb. yem. 
Khairwdl (Simla). 

Sub-Himalayan tract and Outer Himalaya ascending to 4,000 feet 
from the Indus eastwards. Heartwood pinkish turning brown, hard, 
durable but little used. The bark is used for dyeing and tanning, and 
the bast for fibre. Often cultivated in gardens or on roadsides. Flo- 
wers: September — November. Fruit: January — ^Mareh. The flowers 
vary in color from white to deep rosy-purple. 

5. Batjhinia variegata, Linn. Sp. PI. (1753) p. 375. — 
A medium-sized deciduous tree, bark dark-brown, nearly 
smooth, young shoots brown-pubescent. Leaves 4-6 inches 
long, as broad as or rather broader than long, cleft one-quarter 
to one-third of the way down into two obtuse lobes, pubescent 
beneath when young, the pubescence persisting along and in 
the axils of the nerves, subcoriaceous, base usually deeply 
cordate, 11-15-nerved; petiole 1-1*6 inches long. Flowere 
large, fragrant, white or purplish, appearing when the tree is 
leafless, in short axillary or terminal, few-flowered, grey-pube- 
scent racemes; pedicels short or 0; bracts and bracteoles 
minute, tomentose, deltoid. Calyx grey-tomentose, tube 
slender, -5-1 inch long, limb spathaceous, as long as the tube, 
5-toothed at the apex. Petals 2-2*5 inches long, obovate, with 
long rather broad claws, all white or 4 petals pale-purple and 
the fifth darker with dark-purple veins. Stamens 5 fertile, 
no staminodes. Ovary pubescent along the sutures, long- 
stalked; style long; stigma capitate. Pod 6-12 by -7-1 inch, 
hard, flat, dehiscent, on a glabrous stipe 1 inch long. Seeds 
10-15, Vern. EacTind/r, ItalidT, holdr. 

Sub-Himalayau tract and Outer Himalaya ascending to 4,000 feet 
from the Indus eastwards. Wood greyisb-brown, beartwood irregular. 
Uses as for 5. purpurea but the bark is also used medicinally. Often 
cultivated in gardens. The tree is apt to he mistaken for B. purpurea 
but it has a different season for flowering and fruiting which affords a 
convenient method of distinguishing between them. Flowers: Febru- 
ary — ^April. Fruits during the rainy season. 

6. Bauhinia Vahlii, Wight and Arn. Prodr. (1834) 
p. 297. — A gigantic climber, branchlets often terminating in 
a pair of revolute tendrils, young parts fulvous or rusty to- 
mentose. Leaves 4-18 inches long and about as broad, cleft 
one-third of the way down into two rounded lohes, dark-green’ 
and glabrescent above when mature, more or less densely to** 
mentose beneath, base deeply-cordate, 11-15-nerved; petiole 
3-6 inches long, stout, tomentose. Flowers 1-5-2 inches across, 
white turning buff as they fade, in long-pedunoled tenninal 
corymbose racemes ; pedicels 1-2*5 inches long, with two linear 
bracteoles *and deciduous lanceolate bracts at the base, all 
densely tomentose. Calyx villous with grey fulvous or rusty 
hairs, tube slender *2—3 inch long, limb *4-6 inch long, split- 
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ling* into 2 broadly ovate lobes. Petals *7-1 -7 inches long, 
obovate, clawed, adpressed silky on the backs, with glabrous 
crisped margins. Stamens 3 fertile ; filaments woolly at the 
base; starainodes 2-7, small. Ovary densely tomentose, its 
stipe adnate to the calyx-tube; style long, hairy; stigma 
capitate. Pod 9-12 by 2-3 inches, flat, woody, shortly stipi*- 
tate, rusty- velvety, late in dehiscing. Seeds 6-12, suborbi- 
cular, 1 inch diameter, flat, dark-brown, polished. Vera. 
taur (Ka). 

Sub-Himala.yaii tract and Outer Himalaya from the Bavi east- 
wards, ascending to 8,000 feet. Abundant in Kangra in ravines and 
moist forest undergrowth, and occasionally reaching a girth of 5-6 feet. 
Known as the CaincVs loot dhnher as the leaves are very much the size 
and shape of a camel’s footprint. The leaves are used as plates, for 
umbrellas and for wrapping up parcels. The bast yields a strong coarse 
fibre used for rough cordage. The stem is usually much fluted and has 
a peculiar anomalous structure, consisting of irregularly shaped masses 
of wood arranged concentrically in a mass of red juicy phloem. is a 
climber destructive to forest trees but in the Punjab occurs mainly on 
eteep banks of streams, etc., where the prevention of erosion is of more 
importance than the growing of timber. When cut it coppices vigo- 
, Tously, the shoots growing 15-20 feet or more in the year so that an 
area has to be worked over repeatedly to keep it in check. The seeds 
are roasted and eaten. Flowers: April — dune. Fruits in the cold 
'Season. 

Several members of the gemis are occasionally seen in 
gardens in the plains. 

A. — A climber. 

Bauhinia coBYMBOSA, Boxb , — ^An extensive slender climber. Leaves 
about 1*5 inches long and broad, cleft three-fourths the way down, 5-7- 
‘ nerved. Flowers white, faintly tinged with pink, in corymbs termi- 
nating short lateral branchlets. Stamens 3 fertile with 2-5 staminodes. 
Style sliort, stigma large. Pod 4-5 by *7 inch thin, smooth, dark- 
brown. 

Indigenous to China.. Has long been grown in Indian gardens for 
its ornamental foliage, Flowers ; May. 

B. — Erect shrubs or trees. 

Batthinia AOUMiNATA, Linn . — ^An erect deciduous shrub G-IO feet 
high. Leaves 3-5 inches long, nearly as broad as long, cleft nearly half- 
way down, lobes acute or aubobtuse, glabrous above, finely pubescent 
beneath, base slightly cordate, 9-11-nerved. Flowers 2*5 inolies across, 
white, appearing with the young leaves in short lateral or terminal 
racemes; pedicels *5-*7 inch long. Calyx 1-1*8 inches long, tube very 
short, limb spathaceous, narro%ved to a long point, cleft at the tip. 
Stamens 10 fertile. Style *5 inch long. Pod 4-5 by *7 inch, firm, glab- 
rous, with a rib on each side of the upper suture, beaked, stipitate, 
stipe *5 inch long. 

Indigenous to Central India, Ceylon, Makyo, and China. Flo- 
wers : March — May. 

Bauhinia Galpini, E. Bv. — An evergreen straggling shrub 5-10 
feet high. Leaves 1-T5 by 1*4-1*8 inches, slightly cleft at the top, 
lobes rounded, base truncate or very slightly cordate, 7-n6rved, glab- 
rous, pale beneath. Flowers 2-2*5 inches across, in short leaf-opposed 
6-10-flowered racemes. Calyx-tube about 1 inch long, very slender; 
limb =pr:tl .' ' i -ong as the tube. Petals crimson or scarlet, claws 

loi'g ns :.hc -.-n Stamens 3 perfect, the remainder reduced to 
subulate staminodes. Ovary long-sfcipitate, pubescent; style *2 inch 
^ong. Pod similar to that of B. acuminata but 1 inch broad. 
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Indigenous to the Transvaal and adjacent Tropical Africa- Flo- 
4^ers : September — October. 

Bauhinia Hookbbi, F. v M.—An evergreen spreading tree. Leaves 
.cleft into two distinct leaflets 1-1-5 by *7-1 inch, obliquely eUij^ic, 
rounded at both ends, glabrous, pale beneath, finely 6-7-nerved. Mo- 
wers 2-3 inches across, white, in short, many-flowered, terminal pee- 
mes. Calyx-tube about *7 inch long, tomentoae, limb *5 inch long, lobes 
6, oblong. Petals 1-1*5 inches long, villous outside. Stamens 10 fer- 
tile. Ovary on a long stipe j style *7 inch long. 

Indigenous to Queensland and North Australia. Has l<mg been 
grown in Saharanpur. The form grown is var. puherula of the Flora 
'Australiensis. Flowers: May, 

‘The follo'wing plants belonging to the sub-family Ccesal^^ 
pinioidece are cultivated; — 

GlEjditschia arACRACANTHA, Deaf. — A large deciduous tree with large 
tufts of branched thorns on the stem and larger branches. Leaves 
paripinnate (on seedlings and vigorous shoots bipinnate), racliis 4-7 
inches long. Leaflets about 7-9 pairs, opposite or alternate, 1-2 inches 
.long, oblong, very oblique at the base, denticulate. Flowers *2 inch 
long, polygamous, greenish, in raceme-like panicles 4-9 inches long 
which appear from naked buds on shoots of the previous year or ter- 
minate short leafy ihoots. Calyx minutely pubescent, tube -1 inch 
.long, lobes -15 inch long, ovate. Petals equalling the calyx-lobes, oblong, 
obtuse, minutely pubescent within and without. Stamens 10, filaments 
dilated and hairy at the base; anthers versatile. Ovary rudimentary 
and villous in male flowers, hairy on the sutures in bisexual flowers. 
Pod up to 12 by 2 inches, flat, coriaceous, subsessile, seeds -3 inch' 
long, flat, quadrate, embedded in pulp. 

Indigenous to China. Cultivated in gardens in the plains where it 
.does well and is hardy. Delhi - 

GnEDiTSOHiA TRiAOANXHOS, Linn . — large erect deciduous tree, 
armed with tufts of branched thorns on the stem and larger branches. 
Leaves paripinnate (on seedlings and vigorous shoots bipinnate), rachis 
r*-7 inches long. Leaflets about 12-15 pairs, opposite or alternate, -7-1 
inch long, oblong, oreniilate. Flowers -2 inch long, polygamous, 
greenish, in racemes about 2 inches long, on dwarf leafy shoots. Pod up 
to 20 by 1*5 inches on a stipe *5 inch long, curved or straight, flat, seeds 
elliptic, embedded in pulp. Otherwise as for G, macracantjia. 

^ Indigenous to the United States. Cultivated in the plains and oc- 
.casionally up to 7,000 feet. Does very well in the Paiijab and ;ia 
frost-hardy. It would be an excellent roadside tree except that it is 
leafless from November to March, Flowers : April. 

PoiNOiANA REGIA, JBojej\—A large deciduous tree. Leaves bipin- 
»ate, up to 2 feet long Avith 11-13 pairs of pinnae. Leaflets ’S-'i by 
•15 inch, oblong, about^ 20-30 pairs^ on each pinna. Flowers 4 inches 
neross, bright-scarlet, in lax terminal and axillary racemes. Oalyx- 
.^be short, lobes subequal. Petals orbicular, crisply fimbriate, clawed. 
sStamens 10, free, muen exserted. Pod 12 inches or more by 2 inches, 
compressed, firm, rather thick. Seeds oblong, transverse, mottled. 

Cultivated in Delhi and the East Punjab, not hardy in the cen- 
-tral portion. The Gold Mohr^ a native of Madagascar. Flowers in the 
not weather. 


^ H.MMATOXYLON CAAiPECHiANUM, Linn.— A large shrub, leave.^ 1-3 
inches long, leaflets about 4 pairs, -5-1 inch long, broadly obovate, apex 
.obtuse, emar^nate. Flowers *5 inch across, yellow, in racemes 2-4 
-inches long. Pod 1*5 inches long, •3-*4 inch broad, membranous, nar- 
iTowed at both ends. Log wood. 
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Indigenous to Tropical America. Suffers somewhat from frost im 
Lahore. 

Cercis SiLiQtrASTRTTM, Linn. — deciduous shrub or small tree. 
Leaves up to 5 inches diameter, reniform, often broader than long, 7 
nerved at the base. Flowers from the old wood, dark-purple. Pod 4’ 
inches long, *7 inch broad, thin, the upper suture narrowly winged. 
Judas tree. 

Indigenous to S. Europe. Does well in Abbottabad. 

SoHOTiA BRAOHTPETALA, Sond, — ^A Small evergreen tree somewhat re- 
sembling Ceratonia SiliQua. Leaves paripinnate. Leaflets 2-4 pairs, 
opposite, l*5-2*5 inches long, oblong or obovate, coriaceous, glabrous. 
Flowers crimson, in panicles often from the old wood. Calyx about *6* 
inch long, 4-partite. Petals minute, hidden within the crimson calyx. 
Stamens 10, connate at the base, anthers much exserted. Pod about 
2 inches long, coriaceous, upper suture winged; seeds few, arillate. 

Indigenous to Natal. Has long been grown in Saharanpur and 
Lahore as S. latifolia^ Jacq., a plant which differs in the petals being' 
longer than the calyx. 

Hardwickia binata, Itoxh, — A large tree easily recogni 25 ed by itS' 
leaves with a single pair of very oblique leaflets" 1-2 inches Ions. 
Brandis, Ind. Trees, fig. 113. 

Indigenous to Central India. An ornamental tree but of slow 
growth. Cultivated occasionally in the plains, but I have never seen 
it in flower or fruit. 

Ceratonia Siliqxja, Linn. — ^A small evergreen dioecious tree. Leaves 
paripinnate. Leaflets 3-5 pairs, opposite, 1*5-2 inches long, elliptic or" 
.broadly obovate, emarginate, dark glossy-green and glabrous 9 ,bove, 
minutely pubescent beneath. Flowers unisexual, minute, green, in 
spike-like racemes 2-12 inches long, axillary from the old wood. Calyx 
small, saucer-shaped, lobes very short. Petals granting. Stamens '5, 
filaments long. Disk conspicuous, intra-staminal. Ovary shortly sti- 
pitate, arising from the centre of the disk, grey-pubescent : ^tigma 
large, capitate, subsessile. Pod 3-8 by *5-1 inch, curved, oomi)rt‘S'sod, 
thick and turgid, seeds pale-brown, shining, embedded in pulp. Oaroh' 
tree. 

Indigenous to the Eastern Mediterranean Region. Introduced in 
Saharanpur about 1840 and at one time cultivated by the Forest Depart- 
ment for its edible pods which are also a valuable food for cattle. The 
tree was tried all over the province in Lahore, Changa Manga, the Salt 
Range, Nurpur, Kangra and Abbottabad. With suflicient care it can 
be grown at any of these places though in Abbottabad it suffers from’ 
frost in severe winters. The growth is slow and though the fruits are 
produced in abundance they are rather dry and are not appreciated by 
cattle. The tree has consequently not been a success and its further 
cultivation has long since been abandoned by the Forest Department 
^ough it is still grown in gardens and is ornamental. The seeds in 
Europe were formerly used as weights (carat) as are the seeds of Ahrus 
precatorius in India. Flowers: October — November. 

Tamarindus indioa, Linn . — A large evergreen tree. Leaves 3-6* 
inches long, paripinnate. Leaflets 10-20 pairs, opposite, *5-*7 by ’15-*2 
inch, oblong. Flowers in lax 10-15-flowered racemes terminating short 
lateral shoots. Calyx-tube turbinate; teeth lanceolate, the two lowest 
connate. Petals *4-*6 inch long, pale-yeflow striped with red, the upper 
iiooded, the two lateral ovate, the two lower reduced to scales, Sta- 
mens monadelphous, 3 perfect, the others reduced to bristles. Pod 3-8 ‘ 
by *0-3^ inch, slightly compressed, indehiscent. Seeds dark-brown or* 
black, irregularly shaped, embedded in a dark-brown pulp. The Toma- 
nnd. Vern. Imli. 
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Probably indigenous to Tropical Africa ; cultivated in Delhi and the 
East Punjab; rarely seen and suffers from frost west of the Beas. An 
excellent shade tree in the south-east of the Province but not worth 
growing elsewhere. 

Saraca indica, Linn. — A small evergreen tree. Leaves 6-10 inches 
long, paripinnate ; rachis corky at the base ; stipules intrap etiolar, com- 
pletely united. Leaflets 4-6 pairs, 4-8 inches long, oblong-lanceolate, 
glabrous. Flowers changing from yellow to orange and finally scarlet, 
in dense corymbs, 3-4 inches across, from nodes of the old wood ; bractS' 
and bracteoles colored. Calyx petaloid; tube •5-*7 inch long, cylindric;- 
segments 4, oblong, subequal, shorter than the tube. Petals 0. Sta- 
mens 7-8, much exserted. Ovary stipitate; style curved into a ring. 
Pods 6-10 by 2 inches, hard, flat, dehiscent. The Asoka Tree. 

Indigenous to South India and Burma. Grown in gardens in the 
Punjab and does well. Flowers: May. 


Sub-family ill— MiMOSOIDE/E. 


Trees or strubs, rarely herbs. Leaves pinnate or more* 
often bipinnate. Flowers small, regular, usually 6-merous, 
in globose beads or cylindric spikes, rarely shortly pedicelled 
and in slender racemes or globose umbels. Calyx toothed or 
lobed, rarely divided to tSe base, lobes or sepals valvate (rarely 
imbricate). Petals isdmerous with the calyx-segments, val- 
vato, free or connate, hypogymous or obscurely perigynous. 
Stamens as many as or twice as many as the petals or indefi- 
nite, free or monadelphous or adnate to the base of the corolla- 
tube ; anthers small, dehiscing longitudinally. Ovary free at 
the bottom of the calyx. 


Tribe XII — ^Inge.®. — Stamens indefinite, 
more than ten, monadelphous ... 35. Albizzia. 

Tribe XIII — ^AcAorsiE. — Stamens indefinite, 
more than ten, free ... 36. Acacia, 

Tribe XI Y — ^EuivniiosEiE. — Stamens as 

many as or twice as many as the petals. 

Anthers eglandular. Pod' flat, not pulpy 
within. 


Pod jointed, when ripe joints separat- 
ing from the persistent sutures ... 37. Mimosa, 

Pod not jointed. 

A shrub, shoots virgate, ribbed ... 38. Lesmanthm, 

A small tree, shoots terete’ ... 39. Leuccena. 

Tribe XY— Adenanther.®.— Stamens 10. 

Anthers gland-crested in the early stage. 

Pod turgid, pulpy within ... 40. Prosopis, 


35. ALBIZZIA, Durazz. 

(In honor of Albizzi, an Italian naturalist of the 18th century.) 

ry trees or shrubs. Leaves bipinnate. Flowers- 

(in the Indian species) in globose heads, sessile or pedicellate, 

or camp-miUate; 

loothed or shortly lohed. Corolla fiiiinel-sliaped, the petals con- 
nate to above tie middle. Stamens indefinite, connate at the- 
rase only or high up; filam^snts usually much exceeding the* 



188 


XXXVI. LEOtTMINOSJS* 


eorolla; anthers minute, eglandular. Ovax'y sessile oi shortly 
stipitate; style filiform ; stigma minute, capitate. Pod large, 
tbin, strapshaped, straight, dehiscent or not, continuous and 
without pulp within. Disrnin. Species about 60; Tropic® 
of the Old World, a few extra-tropical. 


Pinn«e 6-20 pairs ; leaflets with the midrib close 
to the upper edge, acute. 

Leaflets scarcely *1 inch broad ... 1. 

Leaflets broader ’IS-'S inch wide. 

Leaflets acute, flowers pink, calyx -teeth 
distinct ... 2. 

Leaflets usually obtuse, flowers yellow, 
calyx-teeth sub-obsolete ... 3. 

Pinnae 2-6 pairs; leaflets usually with the mid- 
rib near the centre, mostly obtuse. 

Leaflets not exceeding *5 inch wide; calyx- 
teeth obsolete ... 3. 

Leaflets broader, at least towards the ends 
of the pinnse; calyx-teeth distinct. 

Flowers pedicellate, pods pale straw- 
colored. 

A large gland on the rachis *25 inch 
from its base and glands between 
each of the terminal pairs of leaf- 
lets ... 4. 


A. stipulata. 


A. JuUhrissin. 

A . odoratissima. 


A. odoratissima. 


A. QamhleL 


Gland on the rachis (when present) 
usually further from the base, a 
second often between the upper- 
most pair of pinnse, glands on the 
rachises of the pinnae (when pre-' 
sent) below several of the upper 
pairs of leaflets ... 5 . A. Lehheh. 

Flowers sessile, pods brown ... 6. A. procera, 

1. Albizzia stipubata, Boivin, in Encya, X1X\ 
.Siecle, II (1834 P) p. 33. A large deciduous tree of rapid 
growtlx with a broad flat-topped crown, bark gpy nearly 
smooth, young* shootvS and infioresccnce clothed with grey or 
yellowish puhesoence, Haohis 6-12 inches long, some- 
times longer, with a large gland on the petiole about 1 incB 
from the base and 1 or more between the upper pairs of jpin- 
nse; stipules large, about *1 inch long, obliquely cordate, 
acuminate, deciduous, in some forms (var. STuithiana) small, 
Pinna3 6-20 jiairs, 2-6 inches long. Leaflets 20-45 pairs, -3-5 
inch long, by about -1 inch wide, linear-oblong, acute, slightly 
falcate, membranous, pale-green and glabrous above, downy 
especially on the mai’gin and midrib beneath, midrib very 
close to the upper edge; petiol tiles 0. Flowers yellowish- 
white, in peduncled heads arranged in axillary and terminal 
panicles; peduncles -7-1*2 inches long; bracts about *5 incH 
long, ovate, acuminate, deciduous; pedicels -05 inch long. 
Calyx -1 inch long, tubular, widened upward*^ pubescent, 
teeth short, acute. Corolla -2—26 inch long, ycllowish-wbite, 
puhescent outside; lobes lanceolate, acute, half as long a® 



XSXVI- LEGimil^OSiE. 


the tube. Stamens 1-1-3 inches long, staminal-tube exceed- 
ing the corolla-tube. Pod 4-7* by -5-7 inch, thin, glabrouvS, 
light-brown, minutely punctate, late in dehiscing. Seeds 8-10^ 
^Tern. OM (Ka). 

Sub-Himalayan tract and Outer Himalaya ascending to 4,000 feet 
from the Indus eastwards. Common in the Kangra District where the 
rainfall exceeds 70-80 inches, regenerates fairly freely and is often cul- 
tivated. Growth very rapid, the fastest of the trees indigenous to the 
Punjab and attains a girth of 12-15 feet but the hole is usually short. 
Wood soft, sapwood large and readily attacked by insects, heartwood* 
brown, not durable. Large trees can usually be readily disposed of in 
Kangra being used for planks. Cultivated in gardens in the plains 
and grows rapidly, a tree in Saharanpur reached 7 feet in girth in 17 
years. As a wild tree outside the Kangra District it is usually met 
with in low valleys along streams. In the lower Kagan valley it is 
often seen but only as quite small specimens with the appearance of 
seedlings a year or two old. Easilj^ recognized in the field by its large 
stipules. Flowers : April — June. 

2. Albizzia JxjLiBitissiN, Dumzz, in Mag, Toso. Ill, 4 
(1772) p. 11 . — A medium-sized tree, bark dark-grey, nearly 
smooth, young shoots and inflorescence clothed with yellowish- 
brown pubescence* Pachis 4-10 inches long, with a large 
gland on the petiole .-5-1 inch from the base and sometimes 
1 or more between the upper pairs of pinnae ; stipules -3 inch 
long, linear, caducous. Pinnae .(4-) 6-8 (-15) pairs, 3-6 inches 
long. Leaflets 10-30 pairs, *.6-7 by -16-25 inch, Mcate- 
oblong, acute, oblique, dark-green above, pale beneath, more 
or less adpressed hairy on both sides, midrib close to the upper 
edge, subsessile. Flowers pink (rarely creamy), in peduncled 
heads, solitary or in fascicles of 2-3 arranged in a short termi- 
nal raceme, the lowest often axillary; peduncles 1-6-3 inches 
long; bracts -15-3 inch long, linear, caducous; pedicels -05 
inch long. Calyx *15 inch long, tubular, pubescent, -teeth 
short, triangular. Corolla -3 inch long, pubescent outside; 
lobe.s *1 inch long, lanceolate, acute. Stamens 1-1-3 inchOvS 
long, staminal-tube about as long as the corolla-tube. Pod 
3-5 by^ *6-1 inch, thin, pubescent till mature, pale-hrowii or 
yellowish, with thickened sutures. Seeds 8-12. A, mollis, 
Boiv. 

Outer Himalaya from the Indus eastwards ascending to 5,000 or 
occasionally to 6,000 feet. Not very common. Growth fairly fast and 
the tree reaches 30-40 feet in height and 5 feet in girth. The heart- 
wood is rather scanty, almost black in old trees, mottled, takes a good 
polish and is suitable for furniture. The tree is very handsome when 
ill flower and makes an excellent roadside tree for hill roafls but it is 
seldom used for this purpose. Flowers: April — June, 

3. Aibizzia ODOEATissiMA, Benth. in HooTt. Lond. Journ. 
Boi. Ill (1844) p. 88. — ^An erect almost evergreen tree with’ 
Btraight stem, hark dark-grey •with darker patches, yoting 
shoots and inflorescence clothed with brownish to'mentima. 
Bachis 4-8 inches long, with a large gland on the petiole 
about *5-1 inch from the base and sometimes 1-2 more between 
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the upper pairs of pinnae. Pinn» 3-8 pairs, 3-6 inches long. 
Leaflets 8-20 pairs, -7-1 by -2-4 inch (in Central India speci- 
mens often much larger), oblong, usually obtuse, sometimes 
acute, midrib about one- third of the breadth of the leaflet 
from the upper edge, dark-green pubescent or nearly glabrous 
.above, paler, tomentose or pubescent beneath, subsessile. 
Flowers pale-yellow, fragrant, in peduncled heads,* solitary 
or in fascicles of 2-4 arranged in a large terminal panicle, 
the lower branches axillary ; peduncles -5-3 inches long ; bracts 
•1 inch long, ovate, acute, densely brown- velvety ; pedicels 0. 
Calyx -06 inch long, densely pubescent, teeth sub-obsolete. 
Corolla *3 inch long, grey-pubescent outside; lobes -1 inch 
long, lanceolate, acute. Stamens inch long, staminal-tube 
half as long as the corolla-tube. Pods 4-12 by •7-1-2 inches, 
thin, flexible, reddish-brown, tomentose when young, glab- 
rous when old, shortly stipitate. Seeds 8-12. The Blach 
Siris, 

Sub-Himalayan tract from the Indus eastwards ascending to 3,000 
•feet. Fairly common in Kangra and locally common in Bawaipindi 
near Salgraon. Sapwood rather large, heartwood dark-brown with 
darker streaks, seasons works and polishes well and is fairly durable. 
In suitable places it regenerates well, the ypung seedlings standing ti 
rconsiderabe amount of shade. Flowers: April — June. 

4. Albizzia Q-amblei, Train, in Journ, As, Sac, Beng. 
LX VI (1897) p. 513 . — A tree 50 feet high. ^ Rachis 3-4 inches 
long, wiith a large gland on the petiole *25 inch from the base. 
Jinnee 2-3 pairs, 1-4 inches long, with large projecting glands 
between the distal pair of leaflets Leaflets 3-7 pairs, decreas- 
ing slightly downwards, -6-2 by -4-1 inch, ovate-lanceolate, 
acute or subacute, base cuneate from the middle, pale-green 
above, glaucescent beneath, sparsely adpressed-puberulous on 
both sides. Flowers in peduncled heads arranged in terminal 
and axillary panicles ; peduncles fascicled, about 1 inch long ; 
pedicels -02 inch long. Calyx -1 inch long, campanulate, 
puberulous, teeth minute, ovate. Corolla -2 inch long, teeth 
small, oblong-lanceolate. Stamens *3--4 inch long, staminat- 
tube about as long as the corolla-tube. Pod 6-8 by 1-1*5 
inches, pale straw-colored, thin, firm, strap-shaped, faintly 
reticulate, narrow-cuneate at the base. Seeds 6-8. 

Kangra District. Besembles A. Lehlek very closely but has much 
shorter peduncles. Has only been collected once in the Punjab. (? 
Cultfvstcd). ■’ 

5. Albizzia Lebbek, Benth. in Booh. Lond, Journ, Hot. 
Ill (1844) p. 87. — A large deciduous tree, bark dark-grey, ir- 
regularly cracked, young shoots and inflorescence pubescent. 
Rachis 3-6 inches long, usually with a large gland on the 

ole *5-1 *5 inches from the base and often one or more betwccTt 
the upper pairs of pinnae; stipulate -15 inch long, linear, to- 
mentose caducous Pinn® (1-) 2-3 (-4) pairs, 2-8 inches long, 
.oiten with glands between the upper pairs of leaflets or het- 
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ween all tlL6 Icaflsts. Leaflots 3-9 pairs, 1-2 by *6-1 inch., 
the lateral oblong, the terminal obovate, pale-green, inequi- 
lateral, obtuse or retuse, glabrou§ or pubescent; petiolules 
very sho^t. Flowers whitish, very fragrant, in pedunculate 
heads, peduncles 2-4 inches long, solitary or in fascicles oi 2-4 
from the axils of the upper leaves ; bracts *2 inch long, linear, 
tomentose, caducous; pedicels -1 inch long, slander, pubescent. 
Calyx 45 inch long, campanulate, pubescent; teeth short, 
.deltoid. Corolla *3 inch long, funnel-shaped; lobes ovate, 
.acute, pubescent on the backs. Stamens 1-1*5 inches Jong, 
staminal-tube a little shorter than the qorolla-tube. Pod 6-12 
by 1-2 inches, thin, flat, strapshaped, rounded at both ends, 
pale straw-colored, reticulately veined. Seeds 6-10, The 
Siris. Vern. Siris. 

Sub-Hiiualayan tract and Outer Himalaya ascending to 4,000 feet 
from the Indus eastwards. Cultivated everywhere in the plains. The 
SMs is ccnspicuous for the greater part of the year owing to its poda 
which remain hanging on the tree long after they are ripe and throngh- 
out the hot weather when4he tree is bare of leaves, "^en rattled by 
the hot win.ds they make a sound which bears a more than fancied re- 
semblance to frying fish and hence the tree is known in the West Indies 
as the Fry vjofjd. The growth is very fast but young plants are fre- 
quently cut to the ground by frost. The sapwood is large and readily 
eaten by insects, the heartwood is dark-brown with lighter and darker 
streaks. It much resembles walnut, seasons works and polifibe.s well 
and is excellent for furniture. It is also used for canecrushers, oil- 
mills, wheel-work, etc. Flowers: April— May. 

6. AlbizZia peocera, BentJi, in 'Hook. Lond. Journ. Bot. 
Ill (1844) p. 89. — large deciduous tree, witb tall erect stem, 
bark pale, yellowish or grelenish-grey, smooth, young shoots 
and inflorescence glabrous. Eachis 12-18 inches long, with a 
large oblong gland near the base of the petiole.. Pinnse 2-6 
pairs, 5-9 inches long, usually with 1 or 2 oval glands betweeri 
the upper pair of leaflets. Leaflets 6-16 pairs, 1-2 by *6-9 
inch, ovate-ohlqng, oblique, obtuse, minutely adpressed-puhe- 
scent on both sides or glahrescent, bright-green above, paler 
beneath, the midrib nearer the lower edge; petiolules *05 
inch long. Flowers greenish-yeliow, in peduncled heads ar- 
ranged in large lax terminal panicles ; peduncles usually in 
fascicles of 2-5, sometimes solitary, *5-1 inch long; pedicels 
0. Calyx 4 inch long, glabrous, teeth feiangular, acute. 
Corolla *2 inch long, lobes lanceolate, as long as the tube, 
pubescent on the backs. Stamens *4 inch long, staminal-lube 
as long as^ the corolla-tube. Pods 4-8 by -7-1 inch, glabrous, 
brown, thin, flexible, very shortly stipitate. Seeds 6-12. 
The White Siris. 

Indigenous east of the Jumna in moist places. Much planted in 
the Punjab us far west as the Indus and occasionally seen as a road'^ide 
tree m the Suh-Himalayan tract. The growth is very fast, sapwood 
large not duiable, heartwood brown with alternate bands of lighter and 
darker color. Flowers : June — ^August. 

ArnizziA lttoida, Benth, — A large nearly evergreen tree. Pinnae 
1-2 pairs. Leaflets 1-6 pairs, 2-5 inches long, elHptic, acuminate, sbin- 
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ing. Flowers sessile in peduncled heads arranged in a terminal panicle^' 
Pods 6 by 1 indh^ dark-brown. 

Indigenons to the Sub-Himalayan tract from Nepal eastwards. 
Cultivated in the plains of the Punjab, does well and is a handsome* 
tree. Flower: May — June. 

Albizzli LopFTiNTHA. Benth , — ^An Australian shrub distinguished 
from all the ':Ki!,c:c'iiojs species by having flowers in spikes. Has been* 
cultivated on .i rj-ir'y ijirge scale by the Forest Department as it was 
hoped that it would be xzseful for reclothing denuded hillsides. It was 
tried in the Simla Water Supply Catchment Area and in many other 
places includiug Lahore. It proved an absolute failure dying in the 
first monsoon at low elevation and being killed by frost at the higher. 

36. ACACIA, Willd. 

(The classical name of one of the species, probably Acacia arahica,) 
Trees or slinibs, erect or climbing, usually armed. Leaves 
bipinnate [in the large Australian section Phyllodinem^ re- 
duced to flattened leaf-like petioles (pliyllodia)] ; stipules 0 or 
small, membranous or transformed into straight or recurved^ 
spines. Plowers small, bisexual or polygamous, usually 5- 
merous, in globose heads or cylindric spikes whicb are solitary 
or fascicled in ihe leaf-axils or arranged in terminal or axil- 
lary racemes or panicles. Calyx usually campanulate, shortly' 
toothed. Petals free or more or less united amongst them- 
selves or to ihe stamens. Stamens indefinite, much exserted, 
free or very shortly and irregularly connate at the base; an- 
thers small, eglandiilar. Ovary sessile or stipitate; ovules 2-* 
many; style filiform; stigma small, terminal. Pod various, 
not jointed. DivSteib. Species 460; Wo-thirds of the geiAUs* 
belonging to' the section Phyllodineoe^ the rest cosmopolitan 
in the tropical and suh-tropical regions of the world. 

A. Erect trees or shrubs. 

I. Spines subulate, straight. Flowers in globose heads. 

(a) Heads axillary, pedunculate. 

A tree; pod moniliform^ tomentose ... 1, 4. arahica. 

Shrubs; pods not moniliform, glabrous. 

Pod cylindric, turgid, pulpy within... 2. A, Farnesiana. 

Pod flattened, dry. 

Pod 4-6 by '2--3 inch, sutures un- 
dulate ... 3. 4. hydaspica. 

Pod 2-3 by -o-’S inch, sutures 
straight ... 4. 4. JaoQuemonHL 

(h) Heads terminal, paniculate. 

A tree; pod not moniliform, tomentose 5. 4. leucophlcea, 

II. Prickles compressed or recurved. Flowers in spikes. 

Pinnae 10 pairs or more ... 4. Catechu, 

Pinnse 5 pairs or fewer. 

Prickles in threes; pinnse 3-5 pairs ... 7, 4. Senegal, 

Prickles in pairs; pinnae 2-3 pairs ... 8. 4. modesta. 

B, Climbing shrubs, stems prickly, rarely 

unarmed on flowering shoots. 

Stems fluted ; petiolules attached to the 
centre of the base of the leaflets. 

Flower-heads in bud pubescent; young 
pods velvety ... 9. 4. iorta. 

Flower-heads in bud glabrous; young 
pods pubescent but not velvety ... 10. 4. Gageana, 

Stems round; petiolules attached to the 
upper corner of the base of the leaflets 11. 4. pennata. 
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1. Acacia aeabica, WUld. Sp. PL IV (1805) p. 1085. — 
A moderate-sized evergreen tree, bark dark-brown or blackisfi 
with longitudinal fissures, young twigs^ pubescent. Spine( 
stipular, in pairs below tbe petioles, straight, subulate, large 
on young, small or wanting on old plants, ivory-white, -3-2 
inches long, Eachis 1-3 inches long, downy, often glandu- 
lar. Pinnae 3-10 pairs, -b-l-b inches long. Leaflets '10-20 
pairs, •l-*2 inch long, linear, glabrous or nearly so, subses- 
sile. Flowers yellow, in globose pedunculate heads, -5 inch 
diameter; peduncles -5-1 inch long, slender, downy, in axil- 
lary fascicles of 2-6; bracts 2-4, above the middle of the 
peduncle, minute, ovate, acute. Calyx -05 inch long, cam- 
panulate. Corolla twice as long as the calyx. Pod 3-6 by 
•5- *6 inch, stipitate, moniliform, compressed, densely grey- 
tomentose, subindehiscent. Seeds 8-12. The Babul, Vern, 
Tcikar, 

Indigenous to Sind, tlie Deccan and Tropical Africa. Planted 
througliout the plains of the Punjab and completely naturalized in the 
cultivated tracts excluding the northern part of the Sind-Sagar Doab. 
With the extension of cultivation the kikar has become one of the 
commonest if not the commonest tree in the Punjab. It is cultivated 
largely by natives as well as by the Canal Department in plantations 
along canal spoil banks. Seedlings spring up readily on fallow land 
and on the edges of fields and though many are killed by the severe 
frosts which every 3 or 4 years kill ail kikar seedlings up to 6 or 8 feet 
in height in the central parts of the Province, many escape as the 
growth is very fast and 2 or 3 years with mild winters enable the 
seedlings to grow above the danger zone. Kikar was tried in Changa 
manga when the plantation was started and though the growth was 
promising for a time the frosts proved too severe and comparatively few 
plants survived in the final crop. These disappeared after the first 
felling as kikar is a tree which for practical purposes does not coppice. 
The kikar in the Punjab attains a girth of 2^ feet in about 12 years 
and 5 feet in about 30 years. The wood is hard, reddish-brown, mot- 
tled with dark streaks, it is very* durable and is used for many agri- 
cultural and domestic purposes. The bark is used for tanning and the 
pods when unripe are rich in tannin. The branches are lopped for 
feeding goats and camels and are used for fencing fields. From wounds 
in the bark a gum exudes which is used in place of, though much in- 
ferior tOj gum arabie. The kikar is a very valuable tree for the na- 
tive cultivator as in addition to the many useful products it yields it 
stands lopping^ and ill-treatment well and its shade is very light and 
causes little injury to crops. The kikar prefers a loose porous soil but 
will grow on stiff soils or hanhar,^ it also stands a saline soil better 
than most trees. A pyramidal variety is very common in the Jhelum 
District. Flowers : July — ovember. 

2. Acacia Fabotisia^sta, Willd, Sp. PL IV (1805) j>. 
1083. — An evergreen sirnb, bark dark-grey, smooth., branches 
Rightly zig-zag, marked with, pale-grey or pale-brown raised 
dots, yoxing twigs glabrescent. Spines stipular, in pairs be- 
low the petioles, straiglit, wMtish., -3-7 inct long. Eachis 
•6-2 inches long, pubescent, channelled above, tbe larger with 
a small gland about the middle of the petiole. Pinnae 2-8 
pairs, -5-1 inch long. Leaflets 10-20 pairs, *1 or less to '-2 
inch long, linear-oblong, acute, base oblique, nearly or quite 
glabrous, sessile* Flowers yellow, fragrant, in *glo]^se pe- 
dunculate heads *4—6 inch diameter; peduncles *5-1 inch 

O 
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long, in axillary fascicles, slender, pubescent; bracts reflexed, 
ciliate, wborled at or near tbe apex of tbe peduncle. Oalyx 
-07 inch long,* campanulate. Corolla -1 inch long. Pod 2-3 
Ij -5 inch, subcylindric, turgid, dark-brown; mesocarp pulpy 
Seeds numerous, biseriate. 

Said to be a native of America, it is now cosmopolitan being truly 
wild, naturalized or cultivated in all warm countries. In the Punjab 
it is found mainly on sandy soils being common and gregarious on is- 
lands in the Beas and as an -undergrowth in the Ludhiana plantation. 
It is cultivated throughout the plains and up to 3,000 or 4,000 feet in 
the Outer Himalaya, usually as a hedge plant and is often seen growing 
spontaneously. The plant yields a high class gum and the flowers are 
used for perfume in South Europe but neither of these products is 
utilized in India. The freshly felled wood has a very peculiar and 
rather offensive odor. Flowers : January — March. 

3. Acacia htdaspica, /. i2. Drumm . ex Parker in Kew 
BulL (1921) p. 309. — slender deciduous strub 4-6 feet liigli, 
bark smootk, dark-grey, twigs glabrous, sligMly zig-zag. 
Spines stipular, in pairs belcw th.e petioles, straight, rather 
slender, ivory-white, *5-1 inch long. Rachi^'. *15-1*5 inches 
long, glabrous, the longer with a circular on oval gland iii 
the middle of the petiole and a circular gland between the 
last pair of pinnse, the shorter eglandular. Pinnse 1-4 pairs, 
2- *5 inch long. Leaflets 4-8 pairs, *1-15 inch long, elbptic- 
ohlong, thick, glabrous, subacute, base slightly oblique, peti- 
olules very minute. Flowers yelJow, in globose pedunculate 
heads *4- *5 inch diameter; peduncles -4-7 inch long, axiL 
lary, solitary or twin, glabrous; bracts 3, in, above or below 
the middle of the peduncle. Calyx *06 inch long, campanu- 
late. Corolla scarcely twice as long as the calyx. ^ Pod 4-6 
by •2-*25 inch, flat, straight or curved, stipitate, indented on 
both sutures, longitudinally veined, glabrous. Seedis 1-8, 
areole not well marked. 

The plains, Salt Range and Sub-Himalayan tract from the Jhelum 
westwards. Very common on dry arid rocky or gravelly soils. Floh 
wers: September — ^March. In habit this greatly resembles A. Jac^ue^ 
montiiy B^nth., but in that species the peduncles are in fascicles of 2-^ 
the heads *3 inch diameter and the corolla more than twice as long 
the calyx. The pod is very different. In moat respects it resembles 
A. pseudehurneay J. R, Drumm. which is a small tree. The spines 
are dull pale-brown. Twigs, rachises and petioles loosely hairy. Flowers 
pink. Peduncles -7-1 inch long; bracts 2. Seeds with a welX-^mark^d 
areole. A. pseudeburnea, J. B. Drnmm, is found east .of the Jumna h^t 
has not been collected in the Punjab. It is found on sandy soil along 
streams, not in dry rocky places. 

4. Acacia Jacquemootii, BentTi, in Hook, Lond, JouTn^, 

Bot. I (1842) p. 499. — An erect deciduous shrub 4-8 feet high, 
bark smooth., greyisb-brown, twigs zig-zag, yoxmg shoots 
slightly puberulotis. Spines stipular, in pairs below the 
pe-tioles,, straight, ivory-white, connate, at the .base, •6-2 inches 
long. Rachis -3-2 inches long, glabrous, usually with a gland 
between the upper pair of. pinnse.., Pipuse.l-d p.uirs, -Z-S inch 
long,. Leaflets 5-10 pairs, -1-, 15 inch, long, oblpmg, obtuse, 
thick, glabrous, coriaceous, sessile. yellow, fragrant. 
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in globose pedunculate beads, *3 inch diameter; peduncles -6 
incb long, slender, glabrous, in axillary fascicles of 2-8, rare- 
ly shortly racemose or umbellate; bracts 2-3, about the middle 
of the peduncle. Calyx -04 inch long, campanuiate. Co- 
lolla *1 inch long, more than twice as long as the calyx. Pod 
2-3 by -5-6 inch, flat, straight, stipitate, reticulately veined, 
glabrous. Seeds 5-6. 

The plains in the south and south-east Punjab, Delhi, Hissar, 
Montgomery and Muzaffargarh. A characteristic plant on dry sandy 
soils in Northern Itajputana, where it is confined to the sand and does 
not grow on the rocky hills. Exceedingly like the preceding except in 
fruit but with a different distribution. The flower heads are however 
almost always in more numerous fascicles. Flowers : February ^May. 

5. Acacia lettcophlcea, Willd. Sp. PL IV (1805) p. 
1083. — A moderate sized deciduous tree with short hole, 
bark pale-grey and smooth on young stems, dark-brown or 
blackish and rough on old steins, young shoots and inflore- 
scence densely grey-pubescent. Spines stipular, in pairs be- 
low the petioles, straight, dark-brown, -1-1 inch long, or 
wanting. Pachis 1-4 inches long, usually with^ glands bet- 
ween the lowest and between the 2-3 uppermost pairs of pinnae. 
Pinnse 5-16 pairs, •7-1*6 inches long. Leaflets 12-30 pairs, 
*1—2 inch long, linear-oblong, crowded, glabrous or nearly 
so, obtuse, base oblique, sessile. Flowers creamy-white, in 
globose pedunculate heads -25 inch diameter, arranged in 
large terminal tomentose panicles, the lower branches axil- 
lary; heads geminate, racemosely arranged on the branches 
of the panicle; peduncles of the heads inch long, tomeii- 
tose; bracts whorled, about the middle of the peduncle. Calyx 
05 inch long, campanuiate, villous. Corolla twice as long 
as the calyx, hairy outside. Pod 4-6 by *3—4 inch, linear, 
flat, sessile, suhindehiscent, brown-velvety when young. Seeds 
10-20. Vem. Reru. 

Plains of tho Central and Eastern Punjab, Sub-Himalayan tract 
and Siwalik Hills from the Ravi eastwards. Common in the rakhs east 
of the Rayi where the rainfall is 15 inches or more, less frequent in 
the Suh-Him’alayan tract. Sapwood large, heartwood reddish-brown, 
with lighter and darker streaks, hard and tough but not durable. Used 
only for firewood for which it is excellent. Rather an ugly tree easily 
recognized by its terminal panicles of flowers or brown-velvety pods 
Flowers: August — No \ ember. 

6. Acacia Catechu, Willd.^ Sp. PL IV (1805) p. 1079. 
— ^A small or medium-sized deciduous tree, bark dark-grey, 
rqugh with long narrow-rectangular plates, young twigs 
,puberulous. Prickles pseudo-stipular, in pairs below the 
petioles, strongly compressed with long bases, recurved, 
dark-brown or blackish, about -2 inch long, often waniiiig 
on old plants. Rachis 3-6 inches long, pubescent, oftqn 
prickly, with a large gland near the base of the petiole and 
often several smaller glands between the pinh^. Pxhhsq JLO-90 
pairs, 1-1-6 inches long. Leaflets 30-60 pairs, about -15 inch 
long^ lin;ear, subacute, base very oblique, ciliate; peiiolules 
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minute. Flowers pale creamy-wliite, in cylindric axillary 
pedunculate spites, 2-4 inctes long, usually solitary; pedun- 
cles -S— 7 inch long. Calyx -05 inch long, carapanulate, grey- 
pubescent outside. Corolla 2-3 times as long as the cahrx, 
slightly pubescent. Pod 2-3*5 by -b-'B inch, on a stipe *2—3 
inch long, thin, hat, stpight, beaked, dehiscent. Seeds 3-6 
TAe Khair, Vein, khair, 

Sub-Himalayan tract and Outer Himalaya ascending to 3 or 4,000 
feet from the Indus eastwards. Usually on rather dry hillsides or as an 
undergrowth in Chil forests. In other provinces it is often found grow- 
ing gregariously either pure or mixed with Sissoo, on banks and is- 
lands in streams but in the Punjab it is not often seen in these locali- 
ties but is a common constituent of the dry scrub forests. Heartwood 
rather small, dark-red, very hard and durable and not eaten by white 
ants. Although the tree does not reach a large size as a rule it is 
much in demand for posts. It is also an excellent firewood and one of 
the best -woods for » charcoal. The growth is moderately fast 
pud consequently khair is a better tree to sow in blanks 
in the scrub forests than is phulai but it is much less 
fiften sown. The wood is rich in tannin and from it extracts known 
as Kdth and Ouich may he prepared. The former is used for chewing 
with hetel and the latter for tanning but neither product is of import- 
ance in the Punjab. The khair is more sensitive to frost than is the 
phulai and it was badly damaged in the winter of 1904-05 in the 
Hazara District at 3,000 feet in common with most of the indigenous 
vegetation- Flowers : May — Jnly. 

7. Acacia Seistegal, Willd. Sp. Ph IT (1805) p. 1077,— 
A small (deciduous?) tree 10-20 feet high, bark smooth, pale 
greenish-grey, on older istems peeling ofE in thin flakes of a 
darker color, young twigs slightly puberulous. Prickles in 
threes at the base of the petioles, the pseudostipular straight 
or upcurved, the third placed between the other two and re 
curved, all strongly compressed from long bases, dark-brown* 
polishqd, about *2 inch long. Rachis 1-2 inches long, some- 
times weakly prickly with glands between the lowest and up- 
permost pairs of pinnae. ^ rinnse 3-5 pairs, *5-1 inch long. 
Leaflets 8-15 pairs, :l-*2 inch long, linear, obtuse, subsessile 
Flowers white, fra^ant, in cylindric 1-3-nate axillary pedun- 
culate spikes, 2-4 inches long; peduncles *3-7 inch long 
Calyx *07 inch long, broadly campanulate^ glabrous Co- 
rolla *1 inch long. Pod 2-3 by -7-1 inch, thin, flat, straight, 
shortly stipitate, abruptly narrowed at the apex into a short 
curved beak. Seeds 5-6. A, TupestriS) Stocks. Brandis, 
Ind. Trees fig. 116. 

^ South-East Punjab, Hohtak, Delhi. Abundant in Itajputana, grow- 
mg mainly on the dry rocky hills but also on sandy soils. It has been 
fcned in the Pabbi Hills as well as at Changa Manga and grew well for a 
Mme but was soon lost sight of. It should be tried again in the Pabbi 
Hills as it is likely to he useful for ^afforestation having been used suc- 
cessfully in Jaipur State, Bajputana, for reclothing bare rocky hilh 
and shifting sand. The tree regenerates much more freely than phulm 
which in many respects it resembles and for which it is easily mistaken 
at a little distance. Wood hard, sapwood yellowish, heartwood nearly 
b^ck. It takes , a beautiful polish and is used for weavers’ > shuttles^ 
Mus tree yields the true gum-arabic of commerce. Flowers : August— 
November. 
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8. Acacia modesta, Walh PI. As. Bar. II (1831) p. 27, 
t. 130. — small or medimn-sized deciduous tree, young 
sHoots glabrous or nearly so. Prickles pseudostipular, in pairs 
below the petioles, compressed, ’ strongly recurved, dark- 
brown, sbining, about *2 inch long. Eacbis -5-2 inches long, 
with a small gland at the base of the petiole and sometimes 
one between the uppermost pair of pinnce. Pinnse 2-3 pairs, 
•5-1 inch long. Leaflets 3-6 pairs, -lb- A inch long, broadly 
ovate or obovate, oblique, obtuse, glaucous, petiolules minute. 
Flowers pale creamy-white, in cylindric axillary solitary or 
geminate pedunculate spikes 1-5-3 inches lorg; peduncles 
about -3 inch long. Calyx -03 inch long, broadly campanu- 
late, glabrous. Corolla about twice as long as the calyx. 
Pod 2-8 by -3-6 inch, thin, flat, straight, apex deltoid with 
a small straight beak, base attenuated into a distinct stipe, 
late in dehiscing. Seeds 3-5. The Phulai. Vern. Phulai. 

Sub-Himalayan tract and Outer Himalaya from the Jumna west- 
wards ascending to 4,000 feet. Salt Range and the elevated portion of 
the Sind-Sagar Doab. Occasionally found in the plains further east 
extending down the Beas 'and Sutlej well out into the plains on sandy 
soils. It is not found naturally on loamy soils but has been introduced 
and is often found self-sown or planted in some of the plains rakhs and 
plantations.. The phulai reaches a height of 20-30 feet and a girth of 
10-12 feet. The growth is very slow, plantations made in the Sub- 
Himalayan tract reached a height of 18-20 feet in as many years but 
the girth was only about 1 foot at the base. The sapwood is large, 
heartwood dark-brown with black streaks extremely hard and durable. 
It is used for cane-crushers, Persian wheels, and agricultural imple- 
ments and also very largely for fuel. Regeneration by seed is often 
Reappointing but the coppice reproduction is excellent. The phulai 
is often grown in hedges for which purpose it is very good. Flowers : 
March— May. 

9. Acacia touta, Craih in Key) Bull. (1915) p. 410. — 
A large climbing sbrub, stems prickly wben young usually 
ratber densely (wben dry reddisb-brown) pubeiscent as are also 
tbe petioles and inflorescence, older stems prominently flutted 
and angled, prickles numerous small to -1 met long, straight 
or booked. Raebis 5-8 inches long witb an obliquely conical 
gland near tbe base of tbe petiole and smaller, convex glands 
between tbe upper pa'r or pairs of pinna©, tbe glands more or 
less bristly pubescent; stipules not spinescent, caducous. Pinna© 
(7-) 10-14 (-19) pairs, 2-4 inches long. Leaflets (6-) 25-40 
(-42) pairs, -16-32 by -08-12 inch, close and touching, 
ciliate, nearly always pubescent on both surfaces, ibe midrib 
central at tbe base of the leaflet. Flowers pale creamy white, 
in globose pedunculate beads -4-5 inch diameter arranged in 
large terminal panicles tbe lower branches of which are axillary. 
Heads about 30-flowered, pubescent in bud; peduncles -4-7 
inch long, 1-5-nate. Bracts very small, linear, villous; 
bracteoles -06 inch long, linear-spathulate, villous. Calyx 
-08 inch long, pubescent. Corolla -12 inch long, slightly pube- 
scent, Ovary villous on a sti]>e -04 inch long. Pods 4-6 by 
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•S-1-2 iaches, brown-velvety when young, glabrous when 
mature, flat, reddisb-brown, tbe sutures tbickened. 

Sub-Himalayan tract from the Ravi eastwards. Common in the 
Kangra District. Chamba State near Dunera. Hoshiarpur. This 
specTes can nearly always be distinguished from A. Gageana by the 
leaflets being pubescent on the upper surface. It is usually much 
more pubescent on its twigs rachises and peduncles than A. Gageana. 
The flower heads in bud are distinctly pubescent, the bracts and braote- 
oles are villous and th© latter double the size and of a different shape. 
The petiolar glands are usually sufficiently distinctive being sometimes 
flat and sorno-cimes convex in A. Gageana but not distinctly conical. 
Flowers during the rains. 

10. Acacia Gageana, Cmib in Kew Bull. (1915) p. 409 — 
A large scrambling sbrub, young" sboots petioles and inflore- 
scence more or less pubescent, tbe pubescence somewbat glandu- 
lar especially on tbe peduncle, older stems fluted and angled, 
prickles up to -1 incb long, straight or booked, occasionally 
•wanting on flowering branckes. Racbis 4-8 incbes long with, 
a small orbicular sessile pubescent gland near tbe base of tbe 
petiole and often similar glands between tbe upper 1-3 pairs 
of pinnffi, sometimes 1-3 small glands on tbe pinnae between 
tbe upper pairs of leaflets; stipules not spinescent, linear, 
caducous. Pinnae 7-14 pairs, 2-4 incbes long. Leaflets (6-) 
20-30 (-40) pairfl, *24-48 by *08-16 inch, close and usually 
touching, mostly acute with tbe point directed forward, ciliate, 
glabrous above, hairy on tbe nerves beneath, tbe midrib 
central at tbe base of tbe leaflet. Flowers pale creamy white, 
in globose pedunculate beads •4-*5 incb diameter arranged in 
large terminal panicles tbe lo-wer branches of which are axillary. 
Heads about 20-30-flowered, practically glabrous in bud; 
peduncles -G-'S incb long, 1-3-nate. Bracts linear, acute, 
glandular pubescent; bracteoles -03 incb long, somewhat boat- 
shaped, minutely pubescent. Calyx -OS-l incb long, tbe 
teem papillose at tliie tips. Corolla -1— '12 inch long, glabrous. 
Ovary glabrous on a stipe *02 inch long. iPods 6-6 by •8-1-2 
incbes, pubescent wben youn^, glabrous when mature, flat, 
brown, tbe sutures scarcely thickened. 

Sub-Himalayaix tract near the Jumna. I have npt noticed this 
plant in the Punjab but as it is abundant close to the border at Kalsx 
it is certain to be found in Sirmur and probably also in Kales ar and 
perhaps further west. It is a less extensive climber than A. ioria and 
in the Debra Dun is common on banks of streams and in ravines. 
Flowers during the rains. 

11. Acacia pennata, WiUd. Sp. PI. IV (1805) p. 1090. 
— A scrambling or climbing shrub, stems rounded, with 6 
lines of very small prickles even wben old. Stipules not 
spinescent, prickles numerous, bmall to *1 incb long, ctraigbt 
or booked, often wanting on flowering sboots, Bacbis 3-10 
inches long, hairy, channelled above, copiously or sparsely 
prickly or unarmed, with a large gland near the base of tbe 
petiole and usually 2-4 smaller glands between the upper 
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pairs of pinnse. Piimse 8-18 pairs, 1*6-4 inctes long. Leaf- 
lets 30-50 pairs, *16-!^ by *05 indi, linear, obtuse, oblique, 
crowded, glabrous, sessile on a ridge of tbe rachis of the piiinse, 
tbe midrib starting from close to tbe upper edge of tbe base 
of tbe leaflet. Flowers white, in globose pedunculate beads 
-3-4 incb diameter arranged in large terminal panicles, tbe 
lower branches of which are axillary; peduncles of the beads 
1-4-nate, -4-7 incb long, downy. Calyx -07 inch long, cam- 
panulate, glabrous. Corolla one and a^balf times as long as 
tbe calyx. Pod 4-8 by -6-1-2 inches, straight, flat, thin, 
stipitate, tbe sutures slightly thickened, glabrous, dark- 
brown and shining when mature. Seeds 8-14. 

Snli-Hiinalayan tract from the Bavi eastwards becoming abundant 
east of the Sutlej . Flowers : August — September. 


Acacia dealbata, LinJc. Enum. Eort. Berol. 445. — ^A moderate sized 
evergreen tree, bark grey, nearly smooth, twigs angular,^ glaucous and 
hoary as is also the foliage. Leaves 2-6 inches long, rachis usually with 
a gland below each pair of pinnae on the upper side,* pinnse 10-20 pairs; 
leaflets *2 inch long, crowded, linear, 30-40 pairs. Flowers yellow in 
smafE globular heads *3 inch diameter, in axillary and terminal panicles. 
Calyx minute, lobed, hidden in bud by peltate ciliate bracts. Corolla 
about twice as long as the calyx, petals equal, united below, free above. 
Stamens numerous, free, 3-4 times as long as the calyx. Ovary sessile,, 
hairy, style exceeding the stamens. Pod 3-4 by *3 inch, scarcely con- 
stricted between the seeds. Seeds ovate, *2 inch long, supported by a. 
small pale-colored aril. 

Native of Eastern Temperate Australia. The Silver Wattle is cul- 
tivated near Simla and is occasionally, seen elsewhere. It will not grow 
in the plains and I have not seen it below 4,000 feet. In Australia it 
reaches 100 feet in height and 11 feet in girth; the largest tree I have, 
seen near Simla was 4 feet girth and 40-50 feet high. Flowers in Ij'eb-* 
ruary and early March ; the flowers are fragrant and ornamental. The 
tree was tried for afforestation purposes together with Bobinia but on 
a smaller scale. It has been rather more successful than Bobinia and 
should be epltivated more largely as it will grow on shallow soil and 
produces root-suckers in great abundance, the growth too is fast. It is. 
seen between 6,000 and 8,000 feet and although it suffers from snow- 
break at the higher elevations this is of no consequence in a tree want- 
ed for soil protection. In .1905 it suffered considerably from frost but it 
is not very sensitive. I have seen a tree growing out of doors in South . 
England (Dorset) 40 feet high, 4 feet in girth and 16 years old. The 
wood is not likely to be of value except as fuel but the bark yields 
about 20% of tannic acid and might he useful* According to Maiden 
(Forest Mora of N. S. W., Ill, 66) who considers A. dealhata a variety 
of A. decurrensj Willd. Where var. dealbata and var. mollis occur in 
the same district, the former prefers the river banks and valleys and 
the latter the mountain slopes.’’ From this it seems probable that A. 
decurrens, var. mollis^ would be even more useful for afforestation than 
A. dealbata and it is a much more valuable tan-bark containing 30-35% 
of tannic acid. 

Many other Australian members of this genus have been tried espe- 
cially Acama melanoxyh^n, B. JBr. and A* decurrens, Willd* They do 
not appear to have succeeded anywhere in the hills and in the plains 
cannot stand the monsoon. Many of the species of the section Phyl- 
lodinecB appear unable to endure the combined heat and damp of the 
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monsoon: tliougL. several have been tried hitherto the following only 
appear to have sncceeded : — 

Aoaoia atjbiottlii'ohmis, A, Cunn.-^An ornamental tree from Tropi- 
cal Australia . Phyllodia 6-8 by 1-2 inches, falcate, narrowed at both 
ends, with numerous fine parallel veins. Flowers yellow, in spikes^ 
panicled at the tips of the branches. Pod spirally curved. 

Acacia homalophtiiLA, A. Curm. — A small tree with pale foliage- 
Fhyllodia 1-3 by 'l-'S inch, pide or hoary, nerves faint. Flowers yellow, 
in globose heads. 

» 

Indigenous to the dry interior of Australia. The wood is dark- 
brown, fragrant with the odor of violets. It is valued for small orna- 
mental work. Flowers in Lahore in December. 

Acacta anexjba, F. 'd, M . — ^A shrub or small tr^e. Phyllodia 1-5-.8 
hy *l--3 inch. Flowers yellow, in axillary spikes. 

Indigenous to the dry interior of Australia. The wood is exces- 
sively hard, dark-brown, durable. The growth is slow. Flowers in * 
Lahore in June. 

Aoaoia filicina, Willd ^ — ^An unarmed shrub 6 feet high, glabrous 
or pubescent. Pinnae 5-20 pairs. Leaflets 10-60 pairs, •15-'2 inch long, 
linear. Petiole and rachis eglandular. Flowers creamy, in axillary 
heads. Pod 1-2 by *3 inch^ stipitate, thin, flat. 

Indigenous to Tropical America. Becently introduced in Lahore 
and flowers very freely from May to October. 

Two Mexican species have been introduced and are grown in 
Lahore, they are of interest owing to the large hollow thorns being 
occupied in their native country hy ants which are supposed to protect 
the trees in which they live from leaf-eating insects. They are A* 
veracruzensiSj Schenck, with very stout thorns white in the upper half 
and greyish brown in the lower and globose flower .heads and A. spadici- 
pera, Cham. & Schl. with dark-brown thorns and flowers in thick spikes. 
The latter has been grown for many years and the former since 1909. 

37. MIMOSA, Linn. 

(From the Greek mimos, a mimic; referring to the leaves in many 
species being sensitive to touch and imitating animal movements.) 

Herts, sknits or small trees with or without prickles. 
Leaves bipinnate, very rarely wanting or reduced to phyllodia. 
Plowers (3-) 4-5 (-6)-merous, bisexual or polygamous, in dense 
globose heads or cylindric spikes. Oaljrx small or almost 
wanting, less often campanulate and toothed. Petals more 
or less connate. Stamens free, exserted, as many as or twice 
as many as the petals; anthers small, eglandular. Ovary ses- 
sile or shortly stipitate ; ovules 2-anany ; style filiform ; stigma 
small, terminal. Pod linear or oblong, compressed, rarely 
turgid, made up of 1-seeded joints which separate when ripe 
from the persistent sutures. Djstrib. Species about 230; 
inainly in Tropical and Sub-Tropical America, a few in Af- 
rica and Asia. 
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Rachis 4-9 inches long, pinnse 5-12 pairs; 
sutures of pod not prickly ... 1. M, ruhiccLulis, 

Rachis *5-2 inches long, pinnse 3-6 pairs; 
sutures of pod prickly ... 2. M, hamata, 

1. Mimosa bubicaulis, Lamh, Encyc. Meth. I (1783) 
p, 20. — large straggling deciduous shrub, branches long 
and little branched, striate, more or less pubescent. Prickles 
usually numerous, straight or hooked, *1 inch long or less. 
Rachis 4-9 inches long, usually very prickly. Pinnse 5-12 
pairs, 1-2*5 inches long. Leaflets 6-15 pairs, *15- *3 by *08- *12 
inch, oblong, obtuse, mucronate, the midrib excentric, glab- 
.(.n. ibovc, paler and more or less pubescent beneath, ciiuite; 
petiolules minute. Flowers pink fading to white, tetrame- 
rous, in globose pedunculate heads 5-* I? inch diameter; pe- 
duncles 1-2 inches long, pubescent, in axillary fascicles form- 
ing large terminal leafy panicles. Flowers minutely pedi- 
celled in the axil of a small, linear-spathulate, ciliate bract. 
Calyx minute, ciliolate. Corolla *12 inch long, cleft one- 
third the way down. Stamens S. Ovary shortly stipitate, 
glabrous. Pods 3-4 by *4 inch, flat, falcate, glabrous, joints 
1-10, square, sutures not or rarely slightly prickly. Brandis, 
Ind. Trees, fig, 114. 

SuTb-Himalayan tract and Outer Himalaya from the Indus east- 
wards ascending to 4,000 feet. Very common in ravines and grass- 
lands, also in the scrub and_ ehil forests. Changa Manga, introduced by 
canal water. Gamble considers the N. Indian plant distinct from 
Lamark’s species and calls it M. himalayana, Gamble. Vide Kew Bull. 
1920 pp. 1 — 6. Flowers: July — September. 

2. Mimosa hamata, WilTd. Sp. Ph IV (1806) p. 1033. — 
A much-branched shrub 2-6 feet high branches pubescent. 
Prickles numerous, hooked, up to -2 inch long. Rachis *5-2 
inches long, sometimes prickly. Pinnie 3-6 pairs, -3-1 inch 
long. Leaflets 6-10 pairs, -1-15 by 08-1 inch, ovate-oblong, 
acme, iniicronate, glabrescent above, piibosoent beneatb, the 
midiil) slightly excentric; pe'.ioKiles miuiito. Flowers pink, 
tetramerous, in globose pedunculate heads *5-6 inch diameter; 
peduncles •6-1*2 inches long, pubescent, solitary or paired 
in the upper leaf -axils. Flowers sessile in the axil of a 
small linear-spathulate, ciliate bract. Calyx very small. 
Corolla *12 inch long, cleft half-way down. Stamens 8. 
Ovary stipitate, pubescent. Pods 2-3 by *4 inch, flat, falcate, 
pnbescent, joints 4-8, sutures undulate prickly, 

South-East Punjab Plains ; Hissar, Sirsa, Delhi. Flowers : August — 
September 

MofoSA PXTDiOA, Sensitive Plant. —rAn undershrub easily 

recognized by its very sensitive leaves. ^ Pinnse 1-2 pairs crowded at the 
end of the rachis so as to. appear digitate. Flowers pink. Pod with 
very bristly sutures. 

* A native of Tropical America often grown as an annual in gardens 
in the Punjab. It has run wild in many parts of India being common 
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on waste and fallow land near Dehra Dun and is likely to extend into 
tlie moister pairts of tke Punjab if it has not already done so 

38. DESMANTHU$i Willd. 

(From the Greek desme, a bundle, and anthos^ a flower. Disteib. 
Species 9; Tropical America, one in Madagascar.) 

Desiiianthfs virgatus, Willd. Sp. PI. IV (1805) p 
1047. — nearly glabrous erect shrub, branches long, slender, 
little-branched, twigs green, ribbed. Eachis •5-1*5 inches 
long, with a large gland at the base of the petiole, prolonged 
beyond the last pair of pinnae as a short soft bristle. Piniise, 
2-5 j)airs, -5-1 inch long. Leaflets 12-18 pairs, -15 inch long, 
oblong, Tery oblique, the midrib starting from near the upper 
edge at the base, sessile. Mowers pale yellowish-white, in- 
globose axillary pedunculate heads; peduncles solitary -5-7 
inch long, lengthening up to 2 inches in fruit. Flowers ses- 
sile in the axil of a cuspidate bract. Calyx -1 inch, long, 
tubular-campanulate, glabrous. Corolla less than twice as 
long as the colyx. Stamens 10, free; anthers eglandular. 
Ovary sessile, glabrous; style filiform; stigma clavate. Pods 
2-iJ by *1 inch, linear, compressed, glabrous, continuous 
within, the sutures slightly thickened, dehiscent. Seeds 
20-30, placed obliquely 

Indigenous to Tropical America, naturalized here and there in 
Africa and India. A weed in the Lawrence Gardens, Lahore^ and Earn 
Bagh^ Amritsar, and doubtless occurs elsewhere in the Punjab. Com- 
mon in the Lawrence Gardens, springing up freely in neglected corners 
wliere not too moist and reaching a height of 6-8 feet. Flowers : May — 
September. 


39. i.EUC/£NA, Benth. 

(From the Greek leukaineiri/f to whiten; referring to the color of 
the flowers. Disteib. Species 9 in Tropical America, one in the Paci- 
fic Islands.) 

Leuc.®na glatjca, Benth. in Hook. Journ. Bot. IV (1842) 
p. 416. — 'A large shrub or small tree, bark greyish-brown, 
smooth, young shoots clothed with short grey pubescence or 
tomentum, Eachis 3-6 inches long, pubescent, ending in a 
soft bristle. Pinnae 4-8 pairs, 2-3-5 inches long, their 
rachises pubescent, ending in a soft bristle. Leaflets 10-16' 
pairs, rather distant, -4-5 by -1-16 inch, linear -oblong, 
acute, glabrous or nearly so, ciliate, glaucous, base oblique, 
sessile. Flowers whitish, in dense globose pedunculate heads 
*5--8 inch diameter; peduncles 1-1-5 inches long, 1-3 together 
in the upper leaf-axils. Calyx -1 inch long, tubular-cam- 
panulate, glabrous ; teeth short, villous. Petals free, val- 
vate, *2 inch long, oblong-spathulate, hairy on the backs 
near the tips. Stamens 10, free, much exserted; anthers eg- 
landular. Ovary shortly stipitate, pubescent; style filiform; 
stigma small, terminal. Pods 5-6 by -6 inch, straight, thin, 
flat, upex triangular, shortly beaked, base attenuate, stipitate,. 
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glabrous, dark-brown, the sutures slightly thickened, dehi- 
scent. Seeds 15-20, placed slightly obliquely. The Lead 
Tree. 

Indigenous to Tropical America, naturalized here and th^e in 
rica and Asia. Grown* in gardens in the Punjab and spreads readily 
from self-sown seeds. Delhi, Lahore. It is found in the Pnilmur planta- 
tion and seeedlings come up readily, standing a considerable amount 
of shade when young. The growth is fast when young, but it is a small 
tree not more than 30 feet high and about 2^ feet in girth. Wood white, 
hard. Owing to its profuse reproduction in places which suit it this 
tree would he worth trying for filling up blanks in forests worked for 
firewood or for obtaining a tree growth in places covered with shrubs. 
Flowers: June — August. 

40. PROSOPIS, Linn. 

(From the Greek name used by Dioscorides for the Butter-bur, 
Petasifes vulgaris.) 

Trees or sliriibs, usually armed. Leaves bipinnate, rarely 
wanting, pinnae usually 1-2 pairs. Flowers small, 5-merous, 
in cylindric axillary spikes, rarely in beads. Calyx campanu- 
late, teetb short. Petals connate below tbe middle or at 
length becoming free. Stamens 10, free, shortly exserted; 
anthers tipped with a deciduous gland. Ovary sessile or sti- 
pitate; ovules many; style filiform; stigma small, terminal. 
Pod linear, compressed or almost cylindric, straight, falcate, 
twisted or spirally wound, turgid, indehiscent; exocarp thin 
or coriaceous; mesocarp usually thick and spongy; endocarp 
cartilaginous or papery forming partitions between the seeds 
or surrounding each seed separately, or rarely the pod almost 
continuous within. Seeds usually ovoid, compressed. Dis- 
TEm. Species 25;- in arid or semiarid regions, 2 in Wfestern 
Asia, 2 in Tropical Africa, the rest American. 

Prickles small, conical; leaflets *5 inch long 

or less* pods cvl'z'.drlc ... 1. P. spicigera. 

Thorns large, '^li -ic : leaflets *7-1*5 

inches long; pods compressed ... 2. P. glandulosa. 

1. Peosopis sptcigeea, Linn, Mantiss. (1T67) p. 68. — 

A small or medium-sized evergreen tree, branches slender, 
glabrous, armed with short nearly straight somewhat com- 
pressed prickles which on older branches have broad conical 
bases, rarely unarmed. Rachis -5-2 inches long. Pnmse 1-2 
pairs, 1-3 inches long. Leaflets 7-12 pairs, *3—5 by 
inch, oblong, oblique, apex usually mucronate, base rounded, 
3-nerved, the midrib nearer the upper edge, subsessile. Flo- 
wers creamy-white, nearly sessile, in mender pedunculate 
spikes 2-6 inches long, axillary' or arranged in terminal 
panicles^ peduncles *2-1 inch long. Calyx *05 inch long, cup- 
shaped, truncate or obscurely 5-toothed. Petals *15 inch 
long, oblong, tips recurved. Pod 5-10 by *2-3 inch, slender, 
pendulous, cylindric, turgid, torulose, narrowed into a short 
stalk; exooarp thinly coriaceous; mesocarp pulpy; endocarp 
papery. Seeds 10-15, obloKgi compressed, vern. Jand. 
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Throughout the plains of the Punjab where the rainfall is less than 
30 inches. The chief tree of the rahhs where it is seen usually about 
20 feet high and 2-3 feet in girth the trees being quite isolated or oc- 
curring in isolated groups associated with Capparis aphylla and Salva^ 
dora oleoidQs, With the extension of irrigation however it is rapidly 
disappearing as it is a good firewood and readily sold. The stem is 
commonly straight with a grey roughish bark which exfoliates in nu- 
merous thin flakes. The heartwood is rather scanty, purplish-brown, 
very hard but not durable, but for firewood it is preferred to most other 
kinds. The tap-root is very strongly developed jjenetrating the ground 
vertically to a great depth and it is owing to this that the tree is able 
to come into fresh leaf and flower at the hottest season of the year, A 
root exhibited in Paris in 1878 was 86 feet long having penetrated ver- 
tically for 64 feet. The foliage is much lopped for fodder and it is rare 
to find a tree which has not been lopped and mutilated. A girth of 6 
feet is exceptional though one of 18 feet girth is recorded by Moir in 
Jaipur State and I saw one fully this size, probably the tree measured 
by Moir. A height of 40 feet is also rare though trees in the Punjab 
have been recorded 60 feet high. Reproduction by seed occurs only in 
favourable places, the Jand forests maintaining themselves apparently 
mainly by root-suckers. The growth from coppice is good. The pods 
are used for fodder and the sweetish pulp around the seeds is eaten 
green or dry, raw or cooked, especially in times of scarcity. Young 
plants, in very dry years are often completely leafless during the hot 
weather but bigger plants are evergreen. Flowers : April — May. 

2. Pk-osopis GLAr^TDULOSA, Tott, Ann, Lyc, N, Yorh, II 
(1828) p. 192, t. 2. — A small or medium-sized deciduous tree, 
branches long, zig-zag, straggling or pendulous, armed with 
scattered axillary stout subulate thorns *5-2 inches long. 
Rachis 1-5 inches long, slender, terete, prolonged beyond the 
last pinnae as a soft bristle, swollen and glandular at the base. 
Pinnae usually 1 sometimes 2 pairs, 3-5 inches long, often 
glandular between the leaflets. Leaflets 10-18 pairs, -T-l-b 
by 45-2 inches, rather distant, linear-oblong, falcate, usually 
acute, midrib almost central, subsessile. Flowers creamy- 
white, in axillary pedunculate spikes about 3 inches long, soli- 
tary or in fascicles of 2-4 ; peduncles -2- *7 inch long. Calyx 
•05 inch long, campannlate, 5-toothed, teeth ciliate, otherwise 
glabrous. Petals -15 inch long, oblong, villous within to- 
wards the tips. Pod 5-8 by -3 inch, linear, straight or fal- 
cate, compressed, turgid, pendulous, distinctly constricted 
between the seeds when fully ripe, narrowed into a short 
stalk; exocarp coriaceous; mesocarp pulpy; endocaxp carti- 
laginous wsurrounding each seed separately Seeds 12-20, 
ovoid, compressed. P. juli-flora, DC. var. glandulosa, Sarg. 
The Mesquite, 

Indigenous to the Southern United States and I^orthern Mexico, 
naturalized in many parts of the Punjab, e.g., on the Canal Bank at 
Ohanga Manga, along the North-Western Railway from^ Gujranwala to 
Jhelum, at Khushalgarh and especially in the Pabbi Hills. Often 
grown in gardens and shows a great tendency to spread in the drier 
districts hut not in places where the rainfall exceeds 30-40 inches. ^ The 
Mesquite was introduced about 1878 on account of its pods which in its 
native country are eaten by Indians and given as fodder to horses and 
cattle. It was tried on a small scale in the Pabbi afforestation area 
and has been most successful, the growth being faster than phulai the 
species most largely sown and its power of spreading by natural;, seed- 
lings considerably greater. For reclothing bare ground whether flat 
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or hilly no indigenous tree is likely to prove as useful as the Mesquite 
in dry and arid districts. The pods being indehiscent and owing also 
to the inner covering of the seed, the seeds are diflBlcult to clean, the 
pods are therefore usually broken up into pieces and sown. The seed 
does not germinate so quickly if sown thus and if the sowing is .done 
late or the rains are not good it may not germinate till the following 
year. American botanists have followed Bentham in reducing F. glan- 
dulosa, Torr. to a variety of P. juliflora^ DC. This view I have not 
accepted mainly because P. glandulosat Torr, is deciduous whereas all 
the other forms of P. julifloraj DC- se'nsu^ Bentham, with which I am 
acquainted are evergreen. P. glandulosa is described as a tree 20 feet 
high with a trunk 1 foot in diameter and there are specimens fully this 
size in the Punjab though as usually seen it is a large shrub with crook- 
ed branches from the base. The bark on old stems is dark reddish- 
brown with longitudinal furrows. The wood is a rich dark-brown or 
sometimes red with a narrow sap wood. It is said to be “ almost in- 
destructible in contact with the soil and largely used for fence posts,” 
etc. (Sargent, Trees of N. Am., p. 549). P. glandulosa in ^he Punjab is 
usually far too crooked to be of use as timber, but it is an excellent 
firewood and makes good charcoal. 

Pnosopis JULiFLOEA, 1)0. Prodr. II (1825) p. 447. — ^A small ever- 
green tree. Branchlets long, spreading, usually unarmed. Rachis 1*5- 
2*5 inches long, sparsely hairy, prolonged beyond the last pairs of 
pinnse as a soft point, bearing a gland between each pair of pinnae. 
Pinnse 2-4 pairs, 1*5-2 inches long, sparsely hairy, l^eafiets 10-14 pairs, 
•25-*4 by •08--12 inch, oblong, minutely mucronate, midrib almost cen- 
tral, sessile, Flowers pale cream colored, in axillary-spikes 3-6 inches 
long in fruit. Otherwise as for P. glandulosa. 

Cultivated in Lahore and Kapurthala as well as in Saharanpur and 
Agra. Has long been introduced but is not yet common. Economically 
tWs plant appears to resemble P. glandulosa but possesses the addi- 
tional advantage of being evergreen. It is very hardy and grows fast 
and is likely to be even more useful for reafforesting arid ground than 
P. glandulosa. 

Prosopis juli flora f DC., as defined by Bentham and others is a com- 
posite species. After excluding the deciduous P, glandulosa^ Torr. there 
remain a number of forms differii^ more or less in foliage and habit 
and pods but not in their flowers. In America the tree extends from 
Mexico to Chile in various forms and many varieties have been intro- 
duced and are in cultivation in Lahore, In addition to the form des- 
cribed above which is grown in Saharanpur, Agra, Kapurthala and 
doubtless in many other places and has long been introduced there is 
a form which has been obtained, via Australia, two or three others 
direct from Mexico and one from Peru. One of the Mexican forms 
is apparently P. juliflora, var. velutina, Sarg., indigenous to Southern 
Arizona and Sonora. It is described a^a tree 60 feet high and 2 feet 
diameter and is likely to be a useful timber tree in the Punjab. Ac- 
cording to Sargent it differs from P. glandulosa, Torr. in having pube- 
scent and more crowded leaflets •25-*5 inch long. 

The following plants belonging to the Sub-family^ Jfi- 
moseoe are ‘cultivated ; — ' -r 

Pitheoolobxum: nuiiOE, Benth. — A medium-sized evergreen tree arm- 
ed with pairs of straight stipular spjnes. Rachis about *5-1 inch long.* 
Pinnse 1 pair. Leaflets 1 pair, about 1 inch by *4 inch, elliptic-oHlong, 
oblique. Flowers white, in small globose sessile or shoHly pedunculate 
heads arranged in long panicled racemes. Calyx -04 indh long, funnel- 
shaped, downy. Corolla *12 inch long, petals united, below the middle. 
Stamens monadelphous, much exserted, eglandiilar. Pod 4-6 by *5 inch, 
turgid, twisted, sutures indented between the seeds. Seeds 5-8, half 
enveloped in a pink pulpy edible arU. The Manilla Tamarind, 
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Indigenous to Mexico introduced into India via Manilla *^nd grown 
in gardens in the East Punjab. In Lahore it suffers considerabljr from 
frost. The plant grows fast and gives a hard. wood. It is cultivated 
for fuel and as a hedge plant in South India. Stands a considerable 
amount of shade. 

PiPTADBNiA ouDHEi^is, Brandis . — A .medium-sized tree, branches 
sometimes prickly. Leaves bipinnate. Pinnse 2 pairs. Leaflets 1 pair, 
2-4 inches long, reniform. 

Cultivated in gardens but not as often as it deserves. It is a hand- 
some tree with peculiar foliage and a hard durable wood. In Saharan- 
pur the growth is very rapid and the tree is quite hardy in Lahore. 

Oalliandka HiEMATOOEPHALA, Hassh.-^A shrub. Leaves bipinnate, 
pinnee 1 pair. Leaflets 4-8 pairs, *7-1*5 inches long, lanceolate, coria- 
oeous. Flowers scarlet, in axillary heads, stamens very numerous, about 
1 inch long. 

Occasionally grown in gardens, does not do very well in Lahore. 
Only known in Indian gardens but probably of American origin. 

Calliandba grandifloea, Benth , — ^A tall evergreen shrub. Leaves 
bipinnate, rachis villous with brown hairs. Pinnse 15 pairs or morej 
leaflets 30-60 pairs, densely crowded, *2 inch long, linear-oblong. Flo- 
wers scarlet, in heads forming terminal panicles. Stamens very nume- 
rous, about 2 inches long. Pods 3-4 by ‘5-^7 inch, densely villous with 
red hairs. 

Indigenous to Mexico and Guatemala. Cultivated in Lahore. Flo- 
wers : May — October. 

XXXVI!. ROSAGE/E. 

Herbs, sbrubs or trees. Leaves alternate (very rarely 
opposite), simple or compound, stipules often adnate to tbe 
petiole, rarely wanting. Flower:s usually bisexual and regu- 
lar, generally 5-merous. Oalyx-tube free or rarely, adnate 
to the ovary. Disk lining the calyx-tube or annular, usually 
between the stamens and carpels. Petals rarely wanting, 
inserted under tbe margin of thi disk, usually with narrow 
bases. Stamens perigynous, usually indefinite, in one or 
many series ; filaments free, rarely partially united, incurved 
in bud ; anthers small, opening by longitudinal slits, introrse. 
Ovary of 1 or more, free or connate carpels; styles as many 
as carpels, free or connate, basal, lateral or subterminal, 
springing from the ventral sutiire; ovules usually 1 or 2 in 
each carpel. Fruit various, often formed in part from th-^ 
calyx-tube. Seeds exalbuminous. Disteib. A large family 
distributed throughout the world, mainly in temperate ve- 
gions. 

Ripe carpels not enclosed within the calyx- 
tube. 

Carpels solitary. 

Style in fruit subterminal; stone bony 1. Prunus, 

Style in fruit subbasal; stone coria- 

<5eous ... 2. Frinsepia, 

Carpels 5 or more. 

Prickly shrubs fruit succulent 3. Buhus, 
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Unarmed sliru'bs; fruit dry. 

Calyx ebracteolate ; fruit dehiscent 4. 

Calyx bracteolate; fruit indehiscent 5. 

Hipe carpels enclosed within the calyx- 
tube. 

Carpels many, free; prickly shrubs with 
compound leaves 6. 

Carpels 1-5, connate or adnate to the 
calyx-tube; leaves simple or when com- 
pound plant unarmed. 

Ovary 5-celled, cells many-ovuled ... 7. 

Ovary 2-5-celled, cells 2-ovuled. 

Fruit a pome, endocarp membran- 
ous or cartilaginous ... 8. 

Fruit drupaceous, containing 1-5 
bony stones. 

Leaves cut, toothed or serrate... 9. 
Leaves entire ... 10. 


Spiraea, 

Potentilla, 


Bosa, 


Cydonia. 

Pyrus, 

Crataegus. 

Cotoneaster, 


1, PRUNUS, Linn. 


(The classical name of the Plum tree.) 

Trees or shrubs mostly unarmed and deciduous. Leaves 
simple, entire or toothed; petiole often 2-glandular. Plowers 
white or pink, solitary, fascicled, corymbose or racemed. 
Calyx-tube various, partially or completely deciduous in fruit, 
lobes 5. Petals 5. Stamens usually 20. Carpel 1; style 
terminal; ovules 2, collaterr^l j.endulous. Fruit a drupe 
with an indehiscent or two-valved smooth or rugged stone, T- 
s^ded. Distrib. SpeScies 80-100; North Temperate Re- 
gions, a few in Tropical Asia and America. 

Leaves about 1 inch long, small shrub's. 

Leaves and twigs glabrous ... 1. P. JacguemontiL 

Leaves beneath and twigs pubescent or 
velvety ... 2. P. prostrata. 

Leaves exceeding 1 inch long, large shrubs or trees. 

Flowers solitary or fascicled. 

Pedicels slender, about as long as the 
calyx-tube 3. p. cerasoides. 

Pedicels 0 or short and thick. 

Leaves much longer than broad ... 4. P, Persica. 

Leaves nearly as broad as long ... 5. P. armemaca. 

Flowers in racemes 6. P. cornuta. 

1, Prxtntjs JAcauEMONTii, Hook /. in FI. Brit. Ind. IT 
p. 314,. — ^A small deciduous sliruB, twigs slender, di- 
varicate, jgrlabro^is or puberulous in tite leaf-axils and. buds. 
Leaves cwdiip;iica.te in bud, 1 incb long, elliptic or obovate 
or narrow-oMong, serrate, dark-green above, pale beneaiE, 
glabrous, narrowed into S puberulous petiole -Ir*^ inch long; 
stipples exceeding the petiole,, cetaceous, toothed- Flowers 
pinfc, appearing before or with the leaves, 1-3 together on 
pubierulous pedicels- *1 ihoh long. Calyx-tube - oylindrio, *8 
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inci. long, minutely puberulous ; lobes one-f ourtL.^ tlie length" 
of the tube, pubescent without, tomentose ^ within. Petals 
obovate, *2 inch long. Stamens about 26, inserted at differ- 
ent heights. Style exceediog the stamens; ovary glabrous. 
Drupe *4 inch diam. the shape and color of a small cheiTy, 
edible, succulent, stone smooth. 

Himalaya 9-12,000 feet. Fangi, Lahaul, Ktinawar. 2— 6 feet high 
fairly common in hedges and bushy places but only in the arid valleys. 
Flowers ; May. 

2, PnTOrrjs peosihata, LahiU, Dec, Syr, I (1791) t. G. 
— A small deciduous shrub, twigs slender, densely pubescent 
when young. Leaves conduplicate in bud, 1 inch long, el- 
liptic or ovate-oblong, not acuminate, rather thick, serrate, 
dark-green and glabrous above, densely white tomentose^ be- 
neath;* petiole -1-2 inch long; stipules equalling the petiole, 
setaceous, glandular. Flowers pink, 1-3 together, subsessile 
or with pedicels 45 inch long. Oalyx-tube cylindric, -3 
inch long, pubescent; lobes one-third the length of the tube, 
tomentose within. Petals suborbicular, ^ -3 inch long. Sta- 
mens about 25, inserted at different heights. Style not ex- 
ceeding the stamens; ovary glabrous. Drupe -4 inch diam. 
the shape and color of a small cherry, sweet, edible, stone 
smooth. 

Himalaya 6-10,000 feet. Fairly common on dry rocky ground ia 
Pangi and in hedges and busby places in Labaul, and Kunawar. 2 — 6 
feet high. Flowers in April. Not found in the outer ranges. 

3. Pethstus ceeasoides, D . Don, Prodr, FI . Nep . (1825) 
p. 239. — A moderate sized deciduous tree, bark smooth, peel- 
ing off in thin horizontal strips, twigs pendulous, glabrous. 
Leaves conduplicate in bnd, 2-3 inches long, elliptic or ovate- 
lanceolate, acuminate, finely simply or doubly serrate with 
gland-tipped teeth, glabrous and shining above paler be- 
neath; petiole -5 inch long, with 2-4 glands near the top; 
stipules shorter than the petiole, glandular-fimbriate. Flo- 
wers pink, fading to white, appearing before or with the 
leaves^ in umbellate fascicles, -peduncles 0 or very short, 
sometmes lengthening in fruit to 1 inch; pedicels slender, 
•3—6 inch long. Calyx-tube narrowly campanulate, -4 inch 
long, glabrous; lobes ovate, acute, entire, 45 inch long 
Petals *5 inch long, obovate. Stamens inserted at different 
heights. Ovary glabrous ; style as long as the stamens ; stigma 
sometimes 3-Iobed. Fruit ovoid, -5-7 inch long, red or yellow, 
supported by the base of the calyx-tube, stone rugose and 
farrowed. P. Puddum, Eoxb. ex Wall. PI. As. Ear. II 
(1831) p. 37, t. 143. Brandis 3nd. Trees, fig. 121. Vem. 
Pa^a. 

Himalaya from the Indus eastwards 2-6,000 feet. Common near 
Palampur in Kangra. In Hazara large specimens are rare and only 
found near cultivation, seedlings are occasionally found in the forest but 
do not reach any size. In the Puniab this tree is probably introduced 
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and self-sown, iz also spreads by root-suckers. The tree is remarkable 
shedding its foliage soon after the rains, it is handsome when in tlower 
and worthy of cultivation for ornament. Flowers : October— November., 

4. PE'G'^''rs Persica, Stokes Bot, Mat, Med, III (1812) 
p. 100. — A. large deciduous strut or small tree, twigs glab- 
rous. Leaves conduplicate in bud, 2-5-4 inches long,^ lan- 
ceolate, ovate-lanceolate or lanceolate-oblong, acuminate, 
usually hairy on the midrib beneath when young, serrate; 
petiole shorter than the greatest width of the leaf, glandular 
or not ; stipules subulate, fimbriate. Flowers pink, usually 
before, sometimes with the leaves, sessile or shortly pedi- 
celled, mostly solitary on the previous yearns wood. Calyx- 
tube eampanulate, -15 inch long, lobes woolly, equalling 
or exceeding" the tube. Petals obovate, *8 inch long Sta- 
mens inserted at the mouth of the calyx-tube. Ovary and 
style hairy. Drupe downy, succulent, stone deeply furrow- 
ed. Peach. Yern. Aru. 

Himalaya, completely naturalized in many places, especially in the 
Kilba Range Forests, Baahahr. Self-sown in Ohamba but scarcely 
naturalized. A tree in Bharmaor measured 10 feet 6 inches girth. 
The peach is cultivated from the plains to 10,000 feet in the hills. The 
numerous varieties are propagated by budding. A double-flowered 
variety is an ornamental garden plant. Flowers from January to May 
according to elevation. Fruit: May — October. 

5. ^ PuTJxrs ARMEOTACA, Linn, Sp, PI. (1753) p, 474. — 
A medium-sized deciduous tree, twigs glabrous. Leaves con- 
volute in bud, 2-3 by 1-5-2 inches, broadly ovate, acuminate, 
crenate-glandular, hairy on the nerves beneath when young, 
sometimes sparsely hispid above, wben mature glabrous ex- 
cept for the axils of the nerves beneath ; petiole about 1 inch 
long, glandular ; stipules lanceolate, glandular on the mar- 
gins. Flowers pinkish at first then white, appearing before 
the leaves, solitary or fascicled; pedicels very short. Calyx- 
tube eampanulate, puberulous, -2 inch long; lobes rounded, 
pubescent, half the length of the tube. Petals suborbicu- 
lar, *3-5 inch long. Stamens inserted at the mouth of the 
calyx-tube. Ovary and base of the style hairy. Drupe 
downy or glabrous, yellow tingled with red, stone smooth 
with a thickened sulcate margin. Apricot. Yem. Hdri, 
sdri, chuli. 

Himalaya to 12,000 feet^ cultivated and occasionally self-sown, not 
natural^ed. Planted sometimes in the plains but does not fruit well. 
The apricot is the commonest fruit tree in the Punjab Himalaya and the 
fruit is an important article of food both fresh and dried. The quality 
compared with European apricots is bad and efforts to improve n have 
not proved successful as imported varieties do not fruit well. The tree 
is grown from seed which accounts for the inferior quality of the fruit 
and it could be greatly improved by selecting and grafting local varie- 
ties, the fruit of some forms being much superior to the general average. 
Flowers: January — May according to elevation. Fruit: June— Septem- 
ber. 

6. pRTjxus coRKtJTA, Wall. Cat. (1828) No. 716.— A 
medium-sized deciduQue tree, twigs glabrous or very finely 

P 
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pubescent. Leaves condiiplicate in bud, 4-6 inches long, 
oblong-lanceolate or oblong-ovate, acuminate, base cordate 
or rounded, closely serrate, puberulous on the nerves above, 
glaucescent beneath with red midrib and main lateral nerves 
bearded in the axils; petiole 1-1*5 inches long^ red, usually 
with a pair of glands near the top; stipules *5-8 inoh long, 
linear, fimbriate. Flowers white, in terminal or axillary 
drooi)ing racemes 4-6 inches long, rachis and pedicels pube- 
scent or nearly glabrous, the latter about -2 inch long. Calyx- 
tube hemispheric; lobes small, rounded, toothed. Petals -15 
inch long, orbicular, concave. Stamens shorter than the 
petals, inserted on an annular disk. Ovary and style glabrous. 
Drupe globose, *4 inch diameter, red or nearly black when 
ripe, stone thick, rugose. P Padus, Linn, in FI. Brit. Ind. 
The Bird-Cherry. Vern. Kdlakdt (Haz. Bp.), Jdmm, 

Himalaya from 4-10,000 feet. Common in deciduous forest. Trans- 
Indus. A useful tree in forests worked for firewood as it coppices well 
and regenerates to a certain extent by root-suckers. The wood is good 
l>ut very little used. Growth in diameter rather slow, and the tree is 
not usually more than 5-6 feet in girth. Flowers : April — June. The 
ovary is frequently attacked by an insect which causes it to grow out 
into a horn-like curved excrescence, whence the specific name. 

Pmjmrs Cbeastjs, Linn. — The Wild Cherry. — ^A deciduous shrub or 
small tree producing numerous root-suckers. Leaves conduplicate in 
bud, rather firm, shining, obovate, acuminate, serrate, glands usually on 
the margin of the blade close to the insertion of the petiole. Flowers 
in fascicles of 2-5 on slender pedicels *8-1 *6 inches long, flower-buds 
usually producing a few leaves below the flowers. Calyx-lobes usually 
toothed. Corolla white or pink. Fruit globose, light-red to nearly 
black, acid or sweet. 

Cultivated in Abbottabad and Pangi. 

Peunus Avium, Linn. — The Sweet Cherry. — Very similar to the 
above but larger and produces no root-suckers. Leaves flaccid, more 
coarsely serrate ; petiole with two glands near the top. Flower-buds not 
bearing leaves but with rather larger reflexed bud-scales. Calyx-lobes 
usually entire. Fruit nearly black, sweet, on peduncles up to 2 inches 
long. 

Cultivated in the hills. 

Peunus oeeasifera, Bhr . — ^Most of the plums cultivated in North- 
West India appear to belong to this species. Syn. P. divaricata, Ledeb. 
Vern. AMcKa, AM BoJchdra. The copper plum P. cerasifera,^ var. Pis- 
sardiy has also been introduced. It is grown for its deep reddish-purple 
foliage. 

Peunus AmtgdaIiUS, Baillon. — The Almond. — Very similar to the 
peach. Petiole longer than the greatest width of the leaf. Flowers 
white, tinged with pink, mostly paired. Fruit with a dry pericarp, 
stone with shallow wrinkles and minute pores. Yern. Baddm. 

Cultivated for its seeds, but not nearly so frequently as the peach 
and not naturalized. 


2. PRINSEPIA, Boyle. 

(In honor of James Prinsep, formerly Secretary of the Asiatic So- 
ciety, Bengal. Distrib. Species only the following ; Himalayan.) 

Prinsepia ittilis, Royle, Illusir. Bot. Himal. (1839) p. 
206, t. 38, fig. 1. — A deciduous shrub, branches green, armed 
with strut axillary thorns, the youngest shoots only pube- 
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scent, thorns often 1-5 inches long and leaf-bearing. Leaves 
1-3 inches long, lanceolate, narrowed at both ends, minutely 
serrate, coriaceous, glabrous; petiole ■2-*5 inch long; stipules 
•2 inch long, linear, caducous. Flowers -3—4 inch across, 
white, in shoi't axillary racemes; pedicels -2- *5 inch long: 
bracts linear or ovate, small. Calyx cup-shaped, persistent; 
lobes 5, unequal, orbicular, imbricate in bud, reflexed after 
flowering. Petals 5, orbicular, shortly clawed. Stamens 
numerous, many-seriate, inserted on the mouth of the calyx- 
tube; filaments short; anther-cells unequal, separated by the 
}road connective. Carpel 1 , sessile at the base of the calyx- 
tube; style short, thick; ovules 2, collateral Drupe *5-*7 
inch long, oblong-cylindric, fleshy, purple when ripe, the 
style scar sub-basal, endotearp coriaceous, smooth, seed 1. 
Vern. Behhal. 

Himalaya from the Indus eastwards, 2-9,000 feet. The seeds yield 
an oil used for burning. Flowers : April — May and again in October — 
November. 

3. RUBUS, Linn. 

(The Latin name for the bramble, derived from ruber, red; referring 
to the color of the fruit in some species.) 

Creeping herbs or erect or sarmentose shrubs, nearly al- 
ways prickly. Leaves alternate, simple or compound, decidu- 
ous or evergreen, stipules free or adnate to the petiole. Flowers 
white, pink or purple, rarely yellow,' in terminal and axillary 
corymbose panicles, rarely solitary. Calyx-tube broad, lobes 
5, persistent. Petals 5, rarely 0. Stamens numerous. Car- 
pels usually numerous ; style subterminal ; ovules 2, collateral,^ 
pendulous. Fruit of many usuaU;^ united drupelets seated on 
a dry or spongy, conical or cylindric receptacle, red, yellow or 
black, rarely green or white, often edible. Distrib. Through- 
out the globe except in the driest and hottest regions, rare in 
the Southern Hemisphere. Species about 180-200, but as most 
of them are variable and some extremely so, over 1,500 so- 
called species have been described for Europe alone. 

. In addition to the species described below B. saxatilis, Linn.^ a her- 
baceons plant with 3-foliate leaves found at about 10,000 feet from Kash- 
mir to Kumaon occurs in Pangi. 

Leaves simple ... 1. B, paniculafus. 

Leaves compound. 

I. Leaflets usually 3. 

A. Flowers white. 

1. Leaflets greeir beneath. 

Stems tomentose, bristly 2. Bl ellipticus. 

Stems glabrous, no bris- 
tles. 

Prickles flattened; leaves 

nearly glabrous ... 3. B. macilenfus. 

Prickles slender ; leaves 

pubescent beneath ... 4. B, chambica, 

2. Leaflets white beneath. 

Stems bristly and glan- 
dular ... 3- JR, puTpureus, 

Stems not bristly, with a 

waxy bloom ... 6 . B, biflorus, 

p2 
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Flowers pink. 

Leaflets grey beneath, twigs 
very tomentose ; fruit 
black ... 7. B. fruticosus^ 

Leaflets green or white be- 
neath, twigs usually glab- 
rous : fruit red ... 8. B, niveus. 

11. Leaflets usually 5-7. 

Leaflets green beneath ... 9. B» pungens. 

Leaflets grey or white-tomentose 
beneath ... 10. B, lasio carpus, 

(In using the above table normal leaves on flowering shoots should' 
be taken, not leaves on suckers or at the tips of flowering shoots.) 

1. Extbus PANictTLATUs, Smith, in Rees Cyclop, XXX 
(1819) n. 41. — A. large rambling sbrub, brandies often dark 
purplisb-brown, twigs round, densely wbite-tomentose, pricklee 
scanty, small, booked and flattened, glands and bristles 0 
Leaves simple, 3-5 indies long, ovate-cordate, long or shortly 
acuminate, obscurely 3-5-lobed or not, 3-5-nerved, tootbed, 
upper surface clotbed wben young Tvitb deciduous tomentum, 
lower surface velvety witb short dense white tomentum ; pe- 
tioles *7-2 inches long, white-tomentose, usually wiih a few 
prickles; stipules small, laciniate. Flovrers white, -8 inch 
across the sepals, in loose terminal panicles, lower branches 
sometimes in the axils of the upper leaves; pedicels -2-1 inch' 
long. Calyx tomentose and silky; lobes -3- 4 »nch long, ovate, 
caudate acuminate, erect or reflexed in fruit. Petals shorter 
than the calyx-lobes. Fruit -5 inch diameter, black, drupelets 
larg‘e, succulent, glabrous, receptacle villous. R, tiliaceus, 
Sm. 

Himalaya 3-6,000 feet-, Rawalpindi, Chamba and Simla, Fairly 
common in moist ravines in Ohamba. Flowers: April — June, fruit 
edible. 

2, Extbus ELLiPTicxrs, Smith, in Rees Cyclop. XXX 
(1819) n. 16. — A large shrub with trailing branches, twigs to- 
mentose, glands scanty, bristles numerous rusty-brown; pri^ 
cfcles short, stout, ^ conical, slightly curved on the branches 
hooked on the petioles and midribs. Leaves 2-8 inches long;, 
petioles stout, tomentose, not channelled, bristly; stipules -1-3 
inch long, subulate. Leaflets 3, the lateral i-3 inches long,- 
diortly petiolnlate, the terminal larger; all elliptic or orbi- 
cular-obovate, retuse or abruj)tly acute, hairy on the nerves 
above and sparsely hairy on the surface, pale and tomentose 
beneafh, thick, coriaceous, closely and finely toothed, nerves 
sunk on the upper surface, prominent beneath. Flowers 
white, -S-'S inch across, in dense axillary and terminal pani- 
cles pedicels *2-*4 inch long, tomentose. Calyx tomentose 
within and without ; lobes -25 inch long, ovate, mucronate, 

fruit. Petals longer than the calyx, obovate. Fruit 
•5 inch across, yellow, glabrous, drupelets numerous, recep* 
tacle conical, villous. ;Vem. Akhe,^ yraracha (Haz.). 
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Himalaya and Sub-Himalayan tract ascending to 7,000 feet from the 
Indus eastwards ; common. TJsnally in open forest undergrowth at about 
4,000 feet. Flowers : February— April. The fruit is the best in flavor 
of the species mentioned. 

3. EiUBUS macilenttjs, Camh. in Jacq, Voy. Bot. (1844) 
p. 49, t. 60. — suberect or trailing shrub, steins and twigs 
glabrous, shining, reddish-brown, angular ; prickles much flat- 
tened from broad bases, curved or nearly straight, extending 
to the leaves, gland's and bristles 0. Leaves 1-5-6 inches long; 
petiole channelled, glabrous or nearly so ; stipules -2 inch long, 
linear or setaceous. Leaflets 3, rarely 1, the lateral *5-2 inches 
long, subsessile, ovate or ovate-lanceolate, the larger ones acu- 
minate ; the terminal usually acuminate from a rounded or 
cordate base ; all thin, membranous, bright-green above, paler 
beneath, glabrous or nearly so. Flowers white, -S-'S inch 
across, on short lateral leafy shoots, solitary or in clusters of 
2-3, axillary or terminal; pedicels about *5 inch long, piibe- 
scent or glabrous, thickened upwards. Calyx pubescent with- 
out, tomentose within, tube very short; lobes caudate-acumi- 
nate. Petals obovate, slightly exceeding the sepals. Fruit 
•5 inch across, orange, drupelets many, glabrous, receptacle 
columnar, pubescent. 

Outer Himalaya from the Indus eastwards 5-9,000 feet. Flowers: 
April — ^June; fruit edible. In moist forest undergrowth, sometimes gre- 
garious. 

4. PuBiTvS CHAMBicA, Eolfe, in Kexo Bull. (1920) p. 132. 
— A shrnb with mainly annual branches 3-6 feet long, dying 
to the ground in winter, a few persisting, twigs pubescent 
when young with scattered long hairs and short down ; prickles 
lather scanty, weak, slender, nearly straight, extending to 
the petioles, midribs and pedicels. Leaves 4-10 inches long; 
petioles pubescent; stipules •4--5 inch long, linear- setaceous, 
pubescent. Leaflets 3 (-5), the lateral 1-5-4 by -7-2*5 inches, 
elliptic, sessile, base oblique; the terminal broadly ovate, 
often lobed or lobulate; all irregularly cuspidate-crenate, 
slightly hairy on the nerves above, green and pubescent 
beneath, ciliate. Flowers white, about -5 inch across, the 
lower axillary often solitary, the upper in cymes about 2 
inches long; pedicels -5-1 inch long, pubescent. Calyx -3—4 
inch long, densely pubescent, lobes elliptic-ovate with siihuiate 
tips. Petals almost as long as the sepals, obcordate, deeply 
notched at the apex. Fruit not seen. 

I have only found this plant in Kagal Reserve, Pangi, Ohamba 
State at about 7,000 feet. It occurs in rather moist forest undergrowth 
and will probably be found in Kisbtwar and perhaps also in Kunawar, 
Flowers : July. 

5. TtuBirs etjeetjeexts, Bunge^ Bnwm. Plant. Chin, Bor. 
(1832) p. 24. — A small suberect shrub, twigs round with loose 
papery hark, pale straw-colored, brown or purplish, covered 
often densely with straight slender prickles and gland-tippfed 
bristles which extend to the petioles, inflorescence and calyx; 
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prickles sometimes witii swollen bases always sender and fre- 
quently bristle-like. Leayes 3-7 inctes long; petiole stout, 
iomentose colored like tbe stem; stipules •l-'4 incli long, se- 
taceous, bristly or glandular. ^ Leaflets 3, rarely 5, tbe lateral 
1*5-3 *5 incbes long, sessile, oblique, ovate, tbe terminal usually 
cordate ; all coarsely simply or doubly serrate, glabrous above, 
wbite-tomentose beneatb. Flowers white, *5-1 ineb across 
tbe sepals, tbe lower axillary solitary, tbe upper in cymes 
0-3 inches long; pedicels usually about 1 inch long. Calyx 
pubescent, bristly; lobes o^ate-lanceolate, long-acuminate, 
glandular, *4 inch long. Petals shorter than tbe calyx, obo- 
vate. Fruit *5 inch across, red, supported at tbe base by tbe 
calyx-lobes, drupelets many, tomentose. 

Inner Himalaya; Kagan Talley on open ground near Lul'i Sar, 
11,000 feet; Psuigi, 8-12,000 feet; Laboul; Kunawar, 10-12,500 feet. 
Usually found in the undergrowth of fir and blue pine forests. Fruit 
the size, color and fiavor of a raspberry. Flowers: June — September. 
The above plant is B, purpureus of tbe Flora Brit. Ind. which according 
to Focke, Engl. Bot. Jahrbuch. XXIX, p. 398, is not Bunge’s plant. 
Focke, Species Ruborum in Bibl. Bot. 72 (1910) p. 192 describes; it 
as a new species under the name B. irritans, 

6. PuBirs BIFLOBUS, Buch-Ham. eon Sm. in Rees Cyclop^ 
XXX (1819) n. 9 . — A large rambling shrub, branches purple 
with a white waxy bloom, ycung twigs pale-brown, glabi:oug 
or tomentose, prickles stout from a broad base, straight on tbe 
branches curved on young sboo+s and petioles, bristles and 

.glands rarely present. Leaves 2-9 inches long; petiole stout, 
glabrous or tomentose, faintly grooved; stipules *2 incb long, 
linear. Leaflets (1-) 3 (-5), tbe lateral 1-2*5 inches long, ses- 
sile, ovate, the teirminal broader, often cordate and 3-lobed: 
all nearly glabrous above, wbite-tomentose beneatb, inciso-ser- 
rate. Flowers white, '5-1 incb across, axillary, solitary or in 
few-flowered umbelliform cymes; pedicels i lender, usually glab- 
rous, sometimes prickly, -b-l-S inches long. Calyx glabrous 
without or tomentose on both sides, tube short; lobes broadly 
ovate, abruptly short-acuminate, -25-4 incb long. Petals 
broadly obovate, equalling or exceeding tbe calyx, Frii’t •6-*7 
incb across, orange or yellow, drupelpts many, glabrous, recep- 
tacle columnar, villous, calyx-lobes spreading or suberect. 

Himalaya 7-9,000 fe^, fairly common, from the Indus eastwards. 
Flowers: April — June. Fruit edible, 

7. Runus EEUTrcosxrs, Imn. Sp. Ph (1763) p. 493.— A 
subereet rambling shrub, twigs angular, tomentose; prickles 
stout, recurved, extending to the petioles and inflorescence, 
glands and bristles 0. Leaves 2-6 inches long; petiole stout, 
tomentose, not channelled; stipules -2 inch long, subulate, 
TOlvety. Leaflets usually 3, often 1 towards the tips of the 
shoots, sometimes 6 towards the base, either pinnately or pe- 
dately arranged, the lateral 1-2 inches long, shortly petiolulate,. 
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oblique, ovate, elliptic or obovate, tke terminal orbicular or 
obovate ; all ratber thick, minutely pubescent above, grey be- 
neath vrith dense short tomentum, simply or doubly serrate, 
nerves prominent beneath. Flowers pink, -d-T inch across, 
in terminal panicles ; pedicels ‘S-T inch long, velvety ; bracts 
persistent, linear, velvety, often bi- or tri-fid. Calyx velvety, 
tube short ; lobes -25 inch long, retiexed In fruit. Petals obo- 
vate, exceeding the sepals. Fruit -3 inch diameter, black, 
glabrous, slightly succulent, drupelets many; receptacle de- 
ciduous. 

Himalaya from tlie Jiielum westwards in rather hot dry places 
2>6,000 feet? Salt Range. Common in Hazara in hedges, etc.-, especially 
at 3-4,000 feet. Flowers: May — September. This is Muhus discolor, 
Weihe & Xees. 

8. IcUBTJS xivEus, WalL Cat, (1828) No. 734. — A large 
rambling shrub, twigs sometimes purplish, glabrous or tomen- 
tose, usually without bristles or glands (sometimes glandular) ; 
prickles few or many, recurved from a stout base, small, ex- 
tending to the petioles and sometimes to the inflorescence. 
Leaves 3-10 inches long; petiole glabrous or tomentose, chan-i' 
nelled or not ; stipules linear, -3-8 inch long. Leaflets 3, rarely 
5, the lateral 1-4 inches long, sessile or with petiolules up to 
•4 inch long, usually ovate; the terminal often cordate and 
lobed; all sharply simply or doubly serrate, usually hairy on 
the nerves and sparsely hairy on -^-he upper surface, green and 
glabrescent beneath {K, concolor. Wall.) or more usually 
white-tomentose beneath, nerves iDrominent on the lower sur- 
face. Flowers pink, -3-1 inch across, the lower axillary, 
often solitary, the upper often forming a terminal raceme; 
pedicels -i-l inch long, tomentose, bracts linear. Calyx 
densely clothed vdth grey or brown silky hairs, tube short; 
lobes ovate-lanceolate, acuminate, usually exceeding the petals, 
•2-4 inch long, spreading or reflexed in fruit. Fruit red 
•5 inch across, drupelets numerous, hairy. 

Himrl?:'"*! 6-10,000 feet. Trans-Indus to Bhotan, common. Flow- 
ers: .:.y. An exceedingly variable plant; some of the 5-toliate 

forms, look ’ike hybrids between niveus and lasiocarpus. 

9. ^ Eubus pungens, Camb, in Jacq. Voy, Bot, (1844) p. 
48, t. 59. — A shrub with long arching branches, twigs round, 
hairy only when young, dull-brown, armed; prickles usually 
scattered bristle-like, straight on the older twigs and calyx, 
curved on young shoots and pedicels, sometimes glandular. 
Leaves 2-7 inches long; petiole slender, channelled, pubescent; 
stipules *2 inch long, lanceolate or setaceous. lieaflets (3-) 
5-7, the lateral *5-2 inches long, ovate, sessile, the terminal 
broader; all thin, membranous, green on both sides but paler 
beneath, clothed with very fine adpressed hairs above and 
hairy on the nerves beneath, inciso-serrate or faintly lobed'. 
Flowers white, *8 inch across, on stout leafy side shoots, soli- 
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tary or 2-3 together, axillary and terminal ; pedicels hairy, 1-2 
inches long. Calyx tomentose, prickly ; lobes ovate, caudate, 
4-*5 inch long. Petals spathulate, longer than the sepals 
Fruit *5 inch across, drupelets many, rather large, pubescent, 
receptacle conical, pubescent, calyx-lobes spreading. 

Hazara District in Kagan and Siran Valleys 7-10,000 feet, in shady 
places. Flowers: May — June, sometimes double. Distrib. Trans- 
Indus, Kashmir. 

10. Eijbus lasiocarpxjs, Smith, in Rees Cyclop. XXX 
flSlO) n. 6. — large rambling shrub, branches often rooting 
at the tips, twigs hairy when young becoming glabrous, pur- 
ple and pruinose, eglandular; prickles scattered, stout, nearly 
straight on the older branches, curved on young shoots and 
leaves. Leaves up to 8 inches long; petiole channelled, glab- 
rous or tomentose; stipules linear, *2-3 inch long. Leaflets 
(3-) 5-7 (-11), the lateral sessile, up to 2 inches long, usually 
lanceolate, the terminal often broadly ovate, imperfectly di- 
vided, lobed or not; all sharply simply or doubly serrate, 
when mature glabrous above, white- or grey- tomentose beneath., 
lateral nerves impressed above, prominent beneath, straight 
and parallel. Flowers dark-pink, -S-'S inch across, in axillary 
and terminal often paiiicled corymbs; pedicels tomentose -S-'G 
inch long, bracts linear. Calyx grey-tomentose, tube short; 
lobes lanceolate, acuminate, exceeding the petals, *2 inch long, 
spreading in fruit. Fruit black -3-5 inch across, drupelets 
numerous, hoary, receptacle columnar, villous. 

Himalaya 4-10,000 feet. Common. Trans-Indus to Bhotan. Flow- 
ers: March — ^May. JRulus foliolosm, Don, is a prostrate form found 
in Chamba and Simla. This plant is sometimes difBcult to distinguish 
from B. niveus, Wall., which has as a rule 3 leaflets, larger flowers and 
a silky tomentose calyx. 

Kubus nutans, Wall. — Stems prostrate, slender, twigs, petioles and 
peduncles clothed with spreading brown hairs, prickles and glands 0. 
Leaves trifoliate, petiole up to 4 inches long; stipules large, broadly 
ovate or oblong; terminal leaflet rhomboid or suborbicular, the lateral 
oblique, petiolulate ; all thin, membranous, green on both sides, toothed 
and lobulate, glabrescent above, clothed with stijff hairs on the nerves 
beneath. Flowers white, usually axillary and solitary, 1*5 inches across. 
Calyx-lobes *5-*7 inch long, the outer pinnatifid towards the caudate- 
acuminate tips. Fruit red. 

Indigenous to Kumaon and Garhwal. Is common in Simla gar- 
dens and appears to be running wild. Introduced from Kumaon by Sir 
E. Buck, about 1883 ’’ (Collett, FI. Siml., p. 159). 

4. SPIR/EA, Linn. 

(The classical name of Spircea XJlmaria, the Meadow-Sweet.) 

Shrubs or perennial herbs. Leaves alternate, simple or 
compound, with or without stipules. Flowers in axillary or 
terminal corymbs or cymes, white or pink. Calyx persistent, 
lobes 4-5. Petals 4-5. Stamens 20-60 free or connate be- 
low, usually inserted on the outer edge of an annular disk. 
Carpels usually 5, free or connate below. Seeds minute. Fol- 
licles usually dehiscent. 
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The genus as above defined is now usually divided up into a number 
of genera, the herbaceous members falling under Ulmaria and AntTNctrs- 
Ihe shrubby species being separated as follows : — 

SoRBARiA. — Carpels opposite the calyx-lobes, connate. Leaves pin- 
nate, with stipules. Species 7. 

SPTR^asA. — Carpels alternating with the calyx-lobes, free. Leaves 
simple without stipules. Species 60. 

Leaves pinnate ... 1. S. Lindleyayia, 

Leaves simple. 

Inflorescence corymbose, pedicels 1- 
flowered 

Pedicels glabrous ; ripe carpels 

halt-immersed in the calyx-tube 2. 8. hypei'^iClfoUa, 

Pedicels pubescent ; ripe carpels 
not immersed in the calyx-tube 3. 8. arcuata. 

Inflorescence paniculate, lower bran- 
ches cymose more than l-flowered. 

Flowers bisexual. 


Calyx-tube within and ripe carpels 
villous ... 4. 8. canescens. 

Calyx-tube within and ripe carpels 
glabrous or the latter with a few 
long hairs on the ventral su- 
ture. 


Pedicels villous 5. 8. vaccinifolia. 

Pedicels slender, glabrous ... 6. 8, gracilis. 

Flowers unisexual ... 7. 8. hella. 

1. _ Spir-ba LiiSrDLETA::TA, Wa7l. Cat. (1828) Xo. 703. — A 
tall deciduoTis slir-ub. Leaves piimate, 10-15 incbes long; leaf- 
lets 13-23, 2-4 incbes long, sessile, opposite, lanceolate or 
linear-oblong, base rounded, apex long-acnminate, margin 
sbarply donbly serrate, glabrons above wLen mature, hairy or 
glabrous beneath, the terminal sometimes lobed or imperfectly 
divided; stipides -15-2 inch long, linear, acute. Flowers 
white, ■2-25 inch across, in large terminal panicles. Calyx- 
lobes rounded. Petals orbicular Stamens scarcely exceed- 
ing the petals. Disk conspicuous. Carpels 5, connate below, 
glabrons or pubescent, dehiscing dorsally when ripe. S. sor- 
hifolia, Linn, in FI. Brit. Ind. 

Hmalaya 4-11,000 feet, very common from Hazara eastwards, 'also 
Trans-Iudus. Flowers: June — ^August. 

2. Spiejea HYPEEIC1FOJ.JA, Linn. Sp. PL (1753) p. 489. 

A deciduous shrub with long grooved or ribbed branches; vi- 
gorous shoots densely grey tomentose, older twigs with reddish- 
hroim bark ultmately peeling off in fibrous strips. Leaves 
•0-1*5 ly 'lo-'b inch, lanceolate, ohlanceolate or elliptic, apex 
rounded or blunt, base narrowed into a short petiole, margin 
entire or faintly toothed towards the apex, thin, membranous, 
somewhat paler beneath ; petiole up to *2 inch long. Flowers 
Tmite, *3 inch across, in corymbs terminating short axillary 
^oots which are 2 inches long or reduced to a few leaves below 
tlie corymb; pedicels dehder, glabrous, up to -4 inch long. 
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Calyx glabrous outside ; lobes tomeutose within. Stamens 
about as long as the petals. Disk conspicuous, Bipe carpels 
more or less hairy, half immersed in the calyx-tube. 

Himalaya 8-33,000 feet. Kagan and Siran valleys, Hazara. Flow-' 
ers : July. Bistbib. Kashmir and Baltistan. 

3. Spieaca abcuata, Rooh, /. in FI. Brit. Ind. II (1878) 
p. 323. — A small deciduous shrub with stout ribbed arching 
branches, twigs loosely hairy or nearly glabrous, reddish- 
brown or dark-brown. Leaves -3-8 by *15-4 inch, elliptic 
or obovate, apex more or less distinctly 3-8-toothed or some* 
times entire usually rounded, pubescent when young, glabrous 
when mature, paler beneath; petiole up to *1 inch long. 
Blowers *3-*4 indh across, white, in corymbs terminating 
short axillary leafy shoots ; pedicels up to *5 inch long, pube- 
scent, the lower usually bearing a leafy bract. Cal 3 rx-tube 
pubescent; lobes glabrous or nearly so. Stamens about as 
long as the petals. Disk consiDicuous. Ripe carpels not im- 
mersed in the calyx-tube, glabrous or pubescent. S. 7jahel%ana 
C. K. Schn. 

Himalaya 9,000 — 12,000 feet from Chamba eastwards. Usually an 
alpine siDecies found both in the Ravi and Olienab Valleys in Chamba, 
usually on rocky ground. Flowers: June — July. 

4. Spir-EA caxescens, Z>. Don, Frodr. FI. Nep. (1825) 
p. 221. — A deciduous shrub with densely leafy arching 
branches, twigs densely puhescent when young, ribbed, grey- 
ish-brown or reddish-brown. Leaves up to *6 inch long, ellip- 
tic, obovate or oblanceolate, apex rounded, base usually cune- 
ate, entire or 3-5-toothed at the tip, rather thick, more or leas 
densely pubescent on both sides, paler beneath; petiole *1 inch 
long or less. Blowers white, *3 inch across, in cymose panicles 
terminating short axillary shoots 1-4 inches long, the lower 
branches cymose, the upper 1-flowered; pedicels and calyx 
densely hairy. Disk conspicuous. Ripe carpels villous, half- 
sunk in the cal 3 rx-tube. 

Himalaya 5-9,000 feet, common, from Hazara eastwards. Paugi, 
Lahaul, Flowers: May — July. A variable plant of which numerous- 
varieties have been described but none appear to well marked. 

5. SPiBiBA VACOTNiPOiiiA, D. Don, Frodr. FI. Nep. (1826) 
p. 227. — A deciduous shrub, twigs densely tomentose when 
young becoming glabrous, brown. Leaves very variable, -S-l'S 
inches long, ovate or elliptic-lanceolate, base narrowly or 
broadly cuneate, apex acute or obtuse, margin serrate, crenate- 
or almost entire, glabrous above, j)ale beneath and glabrous or 
hairy on the nerves ; petiole *15-4 inch long. Blowers white, 
•2-25 iilch across^ in dense-flowered, branching cymes termi- 
nating short or long shoots ; pedicels and calyx densely hairy. 
Stamens longer than the corolla. Disk conspicuous. ,Bipe 
carpels glabrous, half-sunk ip. the calyx-tube. 

Himalaya 4-8,000 feet from Hazara eastwards, common, usually in 
rather hot exposed situations. Flowers : May — July. This is the most 
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variable of the Spiraeas and is best distinguished from 8. hella (apart 
from the bisexual flowers) in having more densely hairy shoots and in- 
florescence, usually less deeply toothed leaves and smaller flowers. 

6. Spir^a GitACiLis, Maa^im, in Act, Hort, Petrop. VI 
(1879) p. 200. — A slender nearly glabrous shrub with terete 
branches. Leaves *7-1*3 inches long, elliptic-oblong or elliptic- 
ovate, rounded or subacute at both ends, entire or crenate-ser- 
rate, thin, membranous, glabrous, the nerves usually very ob- 
scure, pale beneath; petiole -1-2 inch long, very slender. 
Flowers *2 inch across, white, bisexual, in broad panicles com- 
posed of 'simple corymbs terminating lateral shoots; pedicels- 
slender, glabrous, up to -5 inch long. Calyx glabrous outside ; 
lobes more or less villous on the margins. Stamens rather 
longer than the petals. Disk conspicuous. Dipe carpels glab- 
rous, half-sunk in the calyx-tube. S, parvifolia, Bert. FL 
Brit. Ind. II, p. 326. 

Himalaya 4-8,000 feet from Chamba westwards. Flowers : May — 
June. This plant is best recognized by its bisexual flowers and slender 
glabrous pedicels which characters it shares with 8- hypeHcifoUay but in 
that species the Wigs are distinctly ribbed or grooved. In the Punjab 
ifc appears xo be confined to Oliamba, where it is found both in the 
Ravi valley and Pangi growing usually on rocky banks. 

7. Spiit.BA BEm.A, Sims, Bot, Mag. (1823) t. 2426. — 
deciduous shrub with more or less erect habit; young twigs 
with long fine hairs (bnt not tomeiitose) pale-brown becoming 
dark-brown or grey, terete. Leaves 1-1*5 inches long, ovate, 
elliptic or lanceolate, coarseH serrate especially in the upper 
half, thin, membranous, pale and more or less glaucous be- 
neath, gdabrous above, glabrous or hairy on the nerves be- 
neath; petiole •!— 3 inoh. long. Flowers unisexual, rather 
large, *3 inch across, in branched cymes terminating axillary 
shoots 2-8 inches long. Pedicels and calyx-tube hairy; calyx 
lobes nearly glabrous. Stamens longer than the corolla ex- 
cept in the female flowers. Disk large and conspicuous. Ripe 
carpels glabpus except for a few hairs on the ventral suture, 
brown, shining, not sunk in the calyx-tube, style spreading, 
as long as the valves. 

Himalaya from the Indus eastwards 7-11,000 feet, common. Flow- 
ers : May— August, white or pink. According to Schneider 111. Handb 
der Laubbolzkunde, 1, p. 471, the plant described in the FI. Brit. Ind. 
as 8. hella can be split up into 8, hella, Sims, and 8. fastigiata, Wall. 
The plant above described is the latter. 

SPIR.EA CAVTONIENSTS. Tjovr , — ^Flowers white, *4 inoh across, in um- 
belliform corymbs; pedicels slender *6 inoh long. Spiraea corymbosa, 
Roxb. 

^ Commonly grown in gardens in the plains. Simla. Indigenous . to ■ 
China and Japan. Flowers : March — April. 

Spir^a prunifolia, Sieh. S Zucc , — Leaves about 1 inch long, ellip- 
tie, br^ht glossy green above, finely and sharply serrate. Flowers in 
sessile 3-7-flowered umbels, appearing from the branches when the plant 
IS leafless. Corolla white, simple or double. 

Indigenous to China. Sometimes cultivated both in the plains and 
at Ahbottabafd and Simla. Flowers: February — ^Mtrch. 
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5. POTENTILLA, Linn 

(From the Latin potens, powerful; referring to the reputed medi- 
cinal properties of some spcies-) 

Annual or perennial Kerbs, undersKrubs or rarely small 
sbrubs. Leaves deciduous, compound, trifoliate, digitate or 
pinnate; stipules adnate to the base of tbe petiole. Flowers 
white or yellow, rarely red, bisexual or inclined to be unise- 
xual, 5-nierous, solitary or in few-flowered cymes. Calyx per- 
sistent, 5-bracteolate, lobes valvate. Petals as many as calyx- 
lobes. Stamens 20-30. Disk, annular or lining the calyx- 
tube. Carpels many on a small dry receptacle ; style persist- 
ent or deciduous, ventral or terminal, ovule 1, pendulous. 
Fruit of many actenes on a dry receptacle. DrsTRiB. Species 
about 200; temperate and frigid regions of the ISTorthern He- 
misphere, rare in the Southern. 

In addition to the species described P. anibigua, Camb. occurs in the 
Punjab. It is a dwarf plant with woody rootstock, scarcely shrubby. 

I. Flowers on woody shoots 

Connectives small; style acute, 
stigma minute. 

Leaflets not crowded, flowers 
white ... 1. P. sericophyllcL. 

Leaflets crowded;^ flowers yellow 2. P. hi flora. 
Connectives large; stigma capitate. 

Leaflets 5-7 except towards the 
ends of the shoots ... 3. P. fruiicosa. 

Leaflets 3 ... 4. P. rigida. 

II. Flowers on leafy herbaceous shoots. 

Leaves pinnate; flowers white ... 5. P. Sajesoviana. 
Leaves trifoliate; flowers yellow ... 6. P. erioccirpa, 

1. PoTENTiLLA SERicoPHYLLA, Pavher in Kew Bull. 
(1921) p, 217. — dwarf shrub a few inches to 1 foot high, 
branches rather stout, densely covered with the remains of 
the stipules, bark ultimately peeling off in thin rolls. Leaves 
i-l*5 inches long, crowded near the ends of the branches ; 
stipules *2-3 inch long, pale-brown, membranous. Leaflets 
7-9, -4 by -2 inch, oblanceolate, very obscurely toothed to 
wards the apex, densely silvery-silky on both sides, the up- 
permost pair with decurrent bases, the lowest pair smaller. 
Flowers *6 inch across, white, usually solitary; peduncles 1 
inch long, silky. Bracteoles shorter and nan^ower than the 
calyx-lobes. Petals obovate, distinctly clawed, as long as 
the calyx-lobes. Anthers olDlong, connective very narrow. 
Ovaries concealed by hairs; style long, narrowed to a sharp 
point; stigma very minute. 

Hazara on rocks in the IVfurree Hills and in the Kagan and Siran 
Valleys 8-9,000 feet. Also in Kishtwar and Ohitral. This plant ap- 
peared in my first edition as P. davurica, Nestl. from which it differs 
amongst other things in its style. Flowers: May — June.^ 

2. PoTENTiLUA BTFLOHA, WUld. eon SchUcht. in Ges. 
Noturf. Fr. Berl, Mag. VII (1813) p. 297. — A dwarf tufted 
alpine shrnb up to 6 inches high, branches completely obscured 
by the remains of the stipules. Leaves about 1 inch long or less 
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at high elevations ; stipules about -5 incb lon^, brown, mem- 
branous, witli linear free tips. Leaflets 5-7, tbe twO‘ lowest 
pairs in T-foliate leaves springing from tbe same point on tbe 
racbi^, *25-5 by -1 inch or less, linear-oblong with revolute 
margins, more or less clot-bed vfltb long silky bairs on tbe 
upper surface margins and midrib beneatb, dark-green above, 
pale beneath. Flowers *6 inch across, pale yellow, solitary; 
peduncles exceeding tbe leaves ; bracts 2, *4 inch long, linear 
lanceolate, near tbe top of tbe peduncle. Bracteoles as long 
as tbe cal^’xi-lobes but more acute. Hotals obcordate, deeply 
notched, half as long again as tbe calyx-lobes. Anthers el- 
liXDtic-oblong, connective very small. Ovaries concealed by 
long bair^ ; style long, narrowed to a sbar^D point ; stigma very 
minute. P, l?7rjUsii, Eoyle, 111. Bot. Himal. p. 207, t. 41. 
P. friillcosa, Linn. rar. Inglisii, Hook f. in FL Brit. Ind. il 
p. 348. 

Alpine Himalaya 13-15,000 feet. Fangi, Kunawar. Extends to 
the Altai Mountains and Arctic North America. I have followed T. 
Wolf, Monog. der Gatt. Potentilla, in Hibl. Bot. 70, p. 71, in reducing 
P. InfjJisii, Eoyle, to P. bifiora, Willd. It appears that Eoyle 1. o. has 
incorrectly described and figured the petals. They are obcordate in 
ail the i-iliiialayaii specimens I have seen as they are in specimens from 
the Altai Mountains. Flowers August. 

3. Potentilla fuuticosa, Linn. Sp. PI, (1753) p. 495. 
— A shrub about 3 feet high, branches rather slender, bark 
ultimately peeling’ off in fibrous strips. Leaves 5-7-foliate or 
towards the ends of the shoots 3-foliate; the uppermost pair 
with broad decurrent bases, the two lowest pairs in 7-foliate 
leaves springing from the same point on the racbis; stipules 
pale-brown, membranous. Flowers yellow, solitary or in few- 
flowered cymes. Bracteoles as long as but narrower than tbe 
calyx-lobes. Petals orbicular, twice as long as tbe calyx-lobes. 
Anthers oval with broad connectives. Ovaries concealed by 
bairs; style not narrowed upwards; stigma capitate. 

Yah. 1. TTPicA. — ^Leaves 1-1-5 inches long, leaflets about 
-5-7 inch long, sparsely hairy above, densely white-silky 
beneath. Flowers 1 indf across. 

This form is nearest to the typical European form, it is found in 
Kashmir but I have seen no Punjab specimens. 

Yas. 2. OCHEEATA, Lindl, — ^Leaves -5 inch long, leaflets 
-2- *3 inch long, densely white-silky on both sides, margins 
revolute. Flowers -7 inch across, petals scarcely exceeding 
the calyx-lobes. 

West Tibet, Ladak, Kunawar and Kumaon. 

Var. 3. PUMILA, Hook, /. — Y ery dwarf. Leaves up to -5 
inch long, usually smaller, densely crowded; leaflets up to -2 
inch long, silky. Flowers -3-5 inch across, sessile or nearly 
80 . 

.Gilgit, Baltistan, Lahaul, Pangi, 11-14,000 feet. Apparently a 
dwarf form from high elevations. Leaves not nearly so white and more 
densely crowded than in var. ochreata. 
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4. Fotentilla rigida, Wall, Cat, (1828) No. 1009. — 
A sitrub about 1 foot bigb, twigs very silky when young, often 
bidden by the overlapping stipules, old stems stout, the bark 
peeling off in papery rolls or fibrous strips. Leaves variable 
n size, *5-1 inch long; stipules -3-5 inch long, brown, mem- 

branous. Leaflets 3, -4-1 by inch, elliptic-oblanceolate. 

acute, densely adpressed silky on both sides, ultimately gla- 
brescent beneath, the lateral with broad bases. Flowers -T-l-o 
inches across, yellow, solitary, peduncles up to 1 inch long, vil- 
lous. Bracteoles in pairs between the calyx- lobes, 10 in all, 
oblong, as long as the calyx-lobes, silky on both sides. Calyx- 
lobes cuspidate, silky without, glabrous within. Petals obo- 
vate, about twice as long as the cal;p:-lobes. Anthers oblong 
with prominent connectives. Ovaries concealed by hairs; 
style not narrowed upwards ; stigma capitate. 

Himalaya 9-13,000 feet; Chamba, on rocks in the Belj valley; Simla, 
Hatto;- Basbahr, Kunawar; Kumaon. Flowers: June — September. 
Easily recognized by its tmiformly trifoliate leaves. 

5. PoTEis^TiLLA Salesoviana, Steph, in MSm. Soc. Nat* 
Mosc. II (1809) p. 6, t. 3. — ^A sbrub 3 feet bigh, twigs rather 
stout, little-branched, covered with the overlapping stipules. 
Leaves 2-4 inches long; stipules *5 inch long, membranous, 
with cuspidate tips.. Leaflets 7-9, fewer on flowering shoots, 
about 1-2 by -5- *8 inch, the lower smaller, oblong, dark- green 
and glabrons above, pale and^bniry on tbe nerves beneath, 
coarsely toothed, mimitely petiolulate. Flowers 1-1 *5 inches 
across, white, in few fli'/\cv('i’ ^\'l’;V:‘y and terminal cymes, 
borne on slender herbaceous leafy shoots which arise from 
the tips of the stout woody twigs. Bracteoles linear, shorter 
than the calyx-lobes. Calyx tom'entose, lobes acuminate. 
Petals obovate-oblong, exceeding the calyx-lobes. Anthers 
oval with broad connectives. * Ovaries concealed by hairs ; style 
ventral, very slender; stigma minute. 

Himalaya 8-14,000 feet. Kashmir, Lahaul, Spiti, Western Tibet. 
Flowers sometimes pinMsli July, August. 

6. PoTENTiLEA EEiocARPA, Wall, Cat. (1828) No. 1012. — 
A small shrub, twigs stout, little-branched, 4-10 inches long,- 
densely covered with the overlapping stipules. Leaves 3- 
foliate, common petiole usually 1-3 inches long, slender ; sti- 
pules about -5 inch long, green, silky, acute. Leaflets -5-1*5 
inches long, cuneate and entire in the lower half, deeply incis- 
ed and toothed in the upper half, thin, membranous, glabrous, 
brigbt-green above, pale beneath. Flowers •8-1-2 inches ac- 
ross, yellow, solitary, axillary and terminal, borne on slender, 
herbaceous leafy shoots which arise from the tips of the stout 
woody branches. Bracteoles very variable, linear or oblan- 
ceolate and acute, or broadly elliptic and toothed, as long as or 
longer or shorter than the cal^-lobes. Calyx-lobes ovate, cus- 
pidate, slightly woolly at the tips within, otherwise glabrous. 
Petals orbicular-obcordate, exceeding the calyx-lobes. An- 
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Ihers small, reniform. Ovaries concealed by silky bairs ; style 
veiy slender, terminal ; stigma minute. 

Himalaya 9-15,000 feet. Kashmir, Pangi, Kuliz, Kuna war, Garh- 
wal, Kumaon to Sikkim. The plant is sometimes much reduced at high 
elevations. Flowers ; July — September. 

6. ROSA, Tourn. 

(The classical name.) 

Erect or climbing shrubs, usually armed with prickles. 
Leaves alternate, usually imj)aripinnate, stipules adnate to 
the petiole, leaflets serrate. Elowers terminal, solitary or 
corymbose, white, yellow or red. Calyx- tube globose or ovoid, 
contracted at the mouth; lobes 4-5, large. Petals 4-5 (in cul- 
tivation indefinite). Stamens numerous, inserted on the edge 
oi the disk which lines the calyx-tube and nearly closes its 
mouth. Carpels numerous, at th^' bottom of the calyx- tube; 
styles free or connate; stigmas thickened; ovule 1. Fruit of 
coriaceous or bony achenes enclosed in the colored fleshy cal 3 rx- 
tiibe, the whole forming ^ false berry-like fruit. Dismin. 
Species about 100 but as they are all somewhat variable they 
have been much sub-divided ; for Europe alone^ over 500 so- 
called species have been described. North Temp'erate Eegion* 
extending to India, Abyssinia and Mexico. 

Erect shrubs. 

Flowers o-meroiis. 

Leaves 2-8 inches long, leaflets 7-1 i ... 1. 2?. maci'opKyUa, 

Leaves *5-2 inches long, leaflets 5-9 ... 2. 2?. We'hhiana, 

Flowers 4-merous ^ ... 3. B, sei'icea. 

Climbing shrub, flowers white ... 4. B, moschata. 

1. Eosa macrophylla, LmdL Monogr, Bos. (1820) 
p. 35, t. 6. — ^An erect deciduous shrub, twigs glabrous, prickles 
variable in amount according to situation in which the plan! 
is growing, when present straight or nearly so with broad bases, 
pale straw-colored. Leaves 2-8 inches long, petir.le vvbescenll 
of ten prickly ; stipules adnate to the petiole, gb'-'rjl.i:- on the 
margins, broad, spreading. Leaflets 7-11, (*3-) -S-l (-3) inch 
long, elliptic, usually nearly glabrous, pale beneath, finely 
simply serrate almost from the base. Flowers pink or 
white, solitary or corymbose; peduncles, pedicels and calyx 
more or less bristly-glandular; bracts large, 'S-b inch long, 
ovate or lanceolate, glandular on the margins. Calyx-tube 
■5-1*5 inches long; lobes 1-2 inches long, exceeding the petals 
iips dilated sometimes toothed. Corolla 1-2*5 inches across, 
petals 5, broadly obcordate. Styles free, scarcely exceeding 
the mouth of the calyx-tube. Fruit red, ovoid, up to* 2 inches 
long, calyx-lobes erect, persistent. 

Himalaya 6-11,000 feefc, common, from the Indus eastwards and also 
Trans-Indus. Flowers : May — July. A common plant in forest under- 
growth and then as a rule sparsely prickly. B. Saundersioe, Rolfe, in 
Kew Bull. (1919) p, 224 supposed to differ from B, rmcrophyUcu by 
smaller prickles and leaves and white flowers is a form common in the 
Murree Hills, Hazara. 



XXXVII. ROSACEA, 


£34 


2. Rosa Webbiana, Cat. (1828) No. 683. — small 

deciduous slmib, twigs glabrous, prickleis copious yellowish, 
straiglit or slightly curved with ti^oad dilated bases, large and 
small prickles often mixed on the same twigs. Leaves -5-2 
(-4) inches long; petiole glabrous' or pubescent, more or less 
glandular, often prickly; stipules adnate to the petiole, glan- 
dular on the margin, usually small. Leaflets 5-9, •2-1-3 inches 
long, suborbicular or obovate, glabrous or pubescent beneath, 
lather coarsely simply serrate except towards the base. Flow- 
ers pink, usually solitary; peduncles and calyx usually 
bristly-glandular; bracts variable, glandular on the margin. 
Calyx-tube -2—3 inch long; lobes -S-l-b inches long, usually 
with dilated tips. Corolla 1-3 inches across, petals 5, ohcor- 
date. Styles free, sc^cely exceeding the-mouth of the cal 3 rx- 
tuhe. Fruit red, ovoid or globose, -5-1-5 inches long, calyx- 
lohes persistent, reflexed after flowering, ultimately erect. 

Inner dry Himalaya 5 13,000 feet, common in Kagan, Fangi, 
Lahoul and Bashahr. Floivers : June — ^August. Hiflicult to distinguisii 
from some forms of R. macrophylla. 

3. Rosa seuicea, Lindl. Monogr. Ros. (1820) p. 105, t. 
12. — small^ deciduous shrub, twigs glabrous often unarmed, 
larely bristly,* prickles when present broad, flattened, straight, 
brown or sometimes nearly round in section. Leaves 1-3 inches 
long; petiole pubescent, rarely prickly; stipules adnate to the 
petiole, apiculate, usually not glandular. Leaflets 7-9, -6-1 
inch long, usually oblong, toothed only towards the blunt apex, 
usually glabrous above and silky on the midrib beneath, rarely 
villous on both surfaces. Flowers white or pale yellow, soli- 
tary, ebracteate; peduncle and calyx-tube usually sticky, sel- 
dom glandular-bristly. Calyx-tube -3 inch long; lobes 4, long- 
pointed, pubescent. Corolla 2-2-5 inches across, petals 4. 
Styles free, villous below, much exceeding the mouth of the 
calyx-tube. Fruit -4-6 inch long, red, globose or pyriform., 
calyx-lobes persistent, erect. 

Himalaya 7-10,000 feet from Ohaniba eastwards, common in Basbalir. 
Flowers: May — July, 

4. Rosa moschata, 7. 'Herrmann, Diss. de Rosa (1762) 
p. 15. — ^A large deciduous climber, twigs glabrous, prickles 
recurved brown. Leaves 2-6 inches long; petioles pubescent, 
usually prickly ; stipules adnate to the petiole, narrow, glandu- 
lar. Leaflets 5-9, 1-3 inches long, ovate or ovate-lanceolate, 
acute or acuminate, glabrous abo\e, puberulous beneath, ser- 
rate. Flowers in terminal compound corymbs, peduncles and 

S edicels grey-pubescent, not prickly or bristly, bracts lanceo- 
te. Calyx-tube -2 inch long, lobes lanceolate, caudate-acu- 
minute, entire or pinnatifid, reflexed in flower. Corolla, 
white, 1-1-5 inches across, petals 5. Styles united into a co- 
Inmn much exceeding the mouth of the calyx-tube. Fruit 
globose or ovoid, dark-brown, *3 inch diameter. .Vern. tarni^ 
(Rp.), kuja. 
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Hiraalaya 4-8,000 feet, common, from tlie Indus eastwards, alto- 
Trans-Indus. Flowers: April — ^June. 

The cultivated double-flowered roses are hybrids derived from B, 
gallica, Linn, with 22. damascene. Mill. 22. centifolidi Linn. 22. turhi- 
nafa. Ait. and 22. alba, Linn. In India the double-flowered roses (ex- 
cluding modern introductions) are traced to B. indica^ Linn. Apart 
from the hybrids the following are seen in cultivation : — 

Kosa bamascena, Mill, — ^An erect shrub armed with curved unequal 
sized prickles mixed with prickly and glandular bristles. Leaflets 3-7, 
usually 5 on flowering shoots, simply serrate. Flowers large, 5-10 to- 
gether. Calyx reflexed after flowering, not persistent, outer segments 
pinnatifid. Fruit ovoid, red. PortUmd Bose. 

Cultivated commonly in native gardens for its fragrant flower# 
which are usually pink and imperfectly double. ^ It is also grown for 
rose-water and attar. 

Kosa L^aEViGATA, Mchx. — ^Au evergreen scandent shrub armed with 
curved prickles. Leaflets on flowering shoots 3, glabrous, dark-green 
and shining above; stipules with free subulate deciduous tips. Flowers 
solitary, white, 2*5-3 inches across. Peduncle and calyx bristly-glan- 
dular. Calyx-lobes with dilated tips. Petals 5. Fruit bristly with per- 
sistent, erect or spreading calyx-lobes, 

A native of China, not often seen in the Punjab plains but much 
cultivated in Abbottabad in hedges, <fec., and when in flower perhaps the 
most conspicuous feature of the station. Locally called the Mardofi 
Bose. 

7. C YOON I A, Toum. 

(From Cydon, in Crete, where the tree grew in large numbers. 
Disteib. Species 3; South Europe, warm temperate Asia to Japan.) 

CTDOim. VULGARIS, Pers. Syn. II (1807) p. 40. — large 
deciduous slirul), bark ' dark-brown, young shoots tomentose* 
Leaves simple, 3-4 by 1*5-3 incbes, ovate or ovate-elliptic, 
base round^ or slightly cordate entire, dark-green and glaBrouii 
above when mature, grey-tomentose beneatib.; petiole hairy, 
*4-6 inch long; stipules *3 inch long, oblong, obtuse, glandu- 
lar-serrate. Flowers 2 inches 'across, white or pinkish, solitary, 
axillary, appearing after the leaves, peduncles short. Calyx- 
tube elavate, tomentose ; lobes *5 inch long, oblong-lanceolate, 
glandular-serrate, reflexed, longer than the calyx-tube, tomen- 
fose. Petals 5^ contorted, claws short, woolly. Stamens 20, 
in one series. Ovary 5-celled; styles 5, connate and woolly 
below the middle ; ovules many in each cell, 2-seriate. Fruit 
a pome, pyriform, ribbed, depressed at the apex, aromatic, 
firm, fleshy, clothed with grey or woolly tomentum, 5-celled ; 
cells cartilaginous, many-seeded ; seeds covered with mucilage. 
Cydonia ohlonga^ 'Mill. The Quince, Vem. Bikf, 

Probably indigenous to Persia and Turkistan. Cultivated in S. 
Europe from very early times. Cultivated in the plains and hills of the 
Punjab up to 5,500 feet, but rarely if ever self-sown. , The fruit is used 
for making jam and jelly and is eaten cooked. 

8. PYRUS, Linn. 

(The Latin name for the Pear tree.) 

Trees or shrubs, deciduous or rarely evergreen. Leavee 
simple or pinnate. Flowers in cymes or corymbs usually ter- 
minating dwarf side shoots, white pink or red. Calyx-tuhe 

N 
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■usually urceolate, lobes 5, persistent or deciduous. Petals 5, 
imbricate. Stamens 20 or more. Disk annular or lining* tJie 
calyx-tube. Carpels 2-5, connate, adnate to the calyx-tube 
styles free or connate below, ovules 2 in each cell. Fruit a 
pome, fleshy, 2-5-ceired, cells with a cartilaginoxis or membra- 
nous often 2-valved endocarp. Distrib. Species about 50- 
60; iN’orth Temperate Regions. 

I- Leaves simple. 

A. Leaves glabrous or if tomentose not lobulate. 

1. Styles shortly connate below ^ 

fruit not gritty. 

Leaves more or less tomentose 
beneath ; fruit large, 2-3 
inches diameter ... 1. F. MqIub, 

Leaves nearly glabrous; fruit 
small not exceeding 1 inch 
diameter ... 2. F. haecatal 

2. Styles free; fruit gritty. 

Leaves broadly ovate ; fruit 
large, 3-4 inches diameter... 8, F. sinensis. 

Leaves ovate-lanceolatd or lan- 
ceolate; fruit small, 1 inch 
di<ameter or less ... 4. F. PasJiia, 

B- Leaves lohulate and white tomen-^ 

tose beneath ...'"5. F. lanata. 

II. Leaves pinnate. 

Leaflets 19-25, tomentose beneath ... 6. F, foliolosa. 

Leaflets 19-25, grey-pubescent beneath 6. F. fjoliolosa, var. 

cashmiriana. 

Leaflets 13-17 glabrous or nearly so ... 7. F. Aucuparia. 

1. Ptrus Maxus, Linn. Sp PI. (1763) p. 470. — A small 
deciduous tree, twigs tomentose when young, 1 year old twigs 
still more or less hairy. Leaves 2-3 inches long, usually ovate 
or elliptic, acuminate, crenate or serrate, when mature hairy on 
the midrib above, more or less tomentose beneath; petiole 
•5-1*5 inches long, rather stout, tomentose; stipules up to *3 
inch long, linear. Flowers pink, 1-2 inches across, in umbels 
or fascicles on short lateral leafy shoots ; pedicels 1-1-5 inches 
long, tomentose. Calyx-tube campanulate, tomentose, lobes 
ovate, acute, rather longer than the tuhe, tomentose or some- 
time glahrescent within. Petals with a distinct claw. Styles 
5, shortly united helow, woolly in the lower half of the free 
portion. Fruit globose, depressed at each end and tipped with 
the persistent calyx-lobes, 2-3 inches diameter. The Apple. 
Vem. Seo^ 

Cultivated and (according to Brandis) apparently wild between 5,000 
and 9,000 feet. Cultivated from the plains to 11,400 feet in Ladak. 
“The common Kashmir apple has a polished pale-yellow fruit tiiiged with 
red. It is woolly and insipid and usually eaten cooked by Europeans. 
This is Malus pumila, Mill. It makes an excellent dwarfing stock on 
which to graft the European Apples. Suckers rather freely. Flowers : 
April — June. 

2. Ptrtjs baccata, Linn. Mani, (1767) p. 75.— A small 
deciduous tree with short bole and rcunded crown, twigs hairy 
when young, soon becoming glabrous. Leaves 1-5-3 inches 
long, usually elliptic, acute or acuminate, sometimes ovate or 
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almost orbicular^ erenate or serrate, when mature glahrous* or 
pubescent on the main nerves beneath; petiole • 6-1-5 inches 
long, slender, glabrons or pnbesctot; stipiries -2 inch long, 
setaceous. Flowers white, 1-1-5 inches across in umbels or 
fascicles on short lateral leafy shoots ; pedicels 1-2 inches long, 
glabrous or with a few loose spreading hairs. Calyx-tube ur- 
ceolate, -2 inch long, glabrous or tomentose ; lobes lanceolate, 
acute, as long as or slightly longer than the calyx-tube, glab- 
rous or tomentose without, tomentose within. Petals concave, 
variable in length and breadth. Style 3 5, united below into 
a short woolly or gjabrons colnmn. "Fruit -3-1 inch diameter, 
red, depressed at the base and apex, calyx-lobes deciduous. 
The Siberian Crab. 

Himalaya 6-10,000 feet from Kashmir eastwards, Pangi, liahonJ, 
Kunawar. Apparently not found in the moist outer ranges, A variable 
plant, according to Hooher (Bot. Mag. sub t. 6112) the West Hinia- 
layan specimens usually have more or less pubescent ‘ pedicels, calyces 
and petioles but those from the dry region of Spiti are glabrous. Some 
fruiting specimens apparently ripe, have ohovoid fruits. Cultivated 
in Pangi and Lahoul for its fruits. r 

'3. Pteus sinensis, LindL Trans. 'Hort. Soc. VI (1826) 
p. 396. — moderate sized deciduous tree, twigs not spinescent, 
glabrous. Leaves up to 6 by 3-6 inches, broadly ovate, acu- 
minate, glabrous when mature, when quite young more or less 
hairy especially on the mar^ns, shining above, margin serrate, 
the teeth tipped w'ith deciduous bristle-like points ; petiole 
up to 2 inches long, deeply channelled above ; stipules linear, 
•2^ inch long. Flowers white, 1-25 inches across, appearing 
with the leaves on dwarf side shoots, coi’ymbose ; pedicels 
about 1-5 inches long, rather thick, almost glabrous. Calynsi- 
tube *2 inch long, urceolate, glabrous or puberulo'us; lobes 
ovate, acute, tomentose within, shorter or longer than the 
^lyx-tube. Petals^ suborbicular. Styles free, not woolly. 
Fruit variable, pyriform or globose, 3-4 inches diameter, yel- 
low with rough brown specks. Vern. Ndspdti. 

plains and hills up to 6,000 feet. Klow- 
.ers ; March— April. This is the pear commonly cultivated by natives, 
nb m known as the Chtnese or 8.and Pear from its gritty fruits which are 
edible only when cooked. It fruits freely in the plains whereas P com- 
nunis does not. 

4r. Ptetjs Pashia, Buch-HaTa. ex D. Don, ProAr. FI. 
Wep. (1825) p. 236, — A small or medium-sized deciduous tree, 
aioTOy when yoiinjr, twigs woolly when qxiite yonng, soon be- 
coming glahrons. Leaves on yoimg plants pinnateiy 3-5-lobecl, 
-sharply seiTOte, more or less woolly beneath, on mature 
plants 2-4 mches long, lanceolate or ovate-lanceolate, acumi- 
nate, sometimes caudate, crenate, woolly when quite voung, 
glabrous and shining above, glabiescent beneath when maturef 
■drying black ; petiole slender, up to 1-5 inches long; stipules 
setaceous, -4 inch long, caducous. Flowers white, -8-1 inch 
across, in corymbs or umbels; pedicels -6-2 inches long, woolly. 
*Calyx-tuhe *2 inch long, urceolate, glabrous or woollv: lobe? 

n2 
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ovate, acute, glabrous or Tvoolly without, more or less woolly 
within. Petals -3 inch ^ long, orbicuiar-obovate. Stamens- 
25-30. Styles 3-5, free, VooUy below. Fruit globose, •5-1 
inch diameter, depressed at the top, brown, rough with raised 
whitish specks, calyx-lobes ultimately completely deciduous, 
Yern. Batangi (Haz. Pp.), Kainth (Ka.), Shagal (Bash.). 

Himalaya 2,500-8,000 feet. Common. Trans-Indus to Bhotan. 
Flowers: March — May, but a few trees are often seen in flower after" 
the rains. The fruit is edible when half-decayed. The tree is common 
on open dry hillsides at the higher elevations and in forest undergrowth 
at lower levels. The wood is hard, but cracks and warps and is mainly 
used for fuel. Fyrus hurnaoniy Dene, is according to Dr. Stapf (Dot 
Blag, sub tab. 8256) a variety of P. Pashia with glabrous or nearly gla-- 
brous inflorescence and calyx (outside). As, however, “ the amount and 
degree of persistence of the tomentum shows considerable variation ” in 
a series of specimens it seems of little value maintaining the variety, 
P. Jacqu€m.pntiana, Dene, supposed to differ in having a smooth fruit 
has not since been collected nor does it appear to have been seen by any 
botanist since its author, 

^ 5. Pyrtjs lanata, D. Don, Prodr. Fh Nep. (1825) p- 
237*. — A small deciduous tree, twigs clothed when young with 
deciduous white wool becoming glabrous and shining, dark- 
brown. Leaves variable in si/e, simple, 3-6 inches long, some-- 
times smaller, broadly ovate or elliptic, loosely woolly above 
when quite young, glabrous except sometimes on the midrib 
when mature, white woolly beneath, margins lohulate and ser-- 
late, lateral nerves 8-12 pairs; petiole -2-1 inch long, stout, 
woolly; stipules *3 inch long, linear, caducous. Flowers white, 
about -5 inch across, in terminal or subterminal woolly corymbs. 
Calyx-tube turbinate, •15--2 inch long; lobes lanceolate, acute, 
'3 , inch long, woolly within. Petals obovate, glabrous, *25 
inch long. Stamens 20, shorter than the petals. Styles 2-5,- 
iisuallj^ 3, densely woolly almost to the top. Fruits -B-l-o* 
inches diameter, pyriform, crowned with the persistent calyx- 
lobes, yellowish-red, edible. Yern. doda (Haz.) 

Himalaya 8-10,000 feet. Common. Trans-Indus eastwards to Ku-* 
maon. Flowers : April — ^May. A variety is found in Bashahr with the* 
leaves 'glabrous except on the main nerves beneath and 5 styles. 

6. Pyutts foliolosa, WedL PI. As. Rar. II (1831) p, 81, 
t. 189. — small deciduous tree, twigs glabrescent. Leaves' 
4-8 inches long, petiole rusty-tomentose beneath, narrowly 
winged; stipules usually ovate-acuminate, foliaceous, some- 
times with several cuspidate teeth. Leaflets (15-) 19-25, linear-* 
f>blong, up to 2 by -5 inch', dark-green above, pale and rusty- 
tomentose on the midrib beneath, sharj)ly serrate in the uj^per 
half with a prominent apiculate tip. Inflorescence about 2 
inches long, rusty-tomentose, flowers greenish- white, about 
*3 inch across, mixed with rusty linear bracts. Calyx-tube 
hemispheric, *15 inch long, lobes triangular less than half the* 
length of the tube. Petals orbicuiar-obovate, -1 inch long. 
Stamens about half as long as the petals. Styles short, thick, 
slightly woolly at the base, usually 5. Fruit small, ovoid or 
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globose, -3 incli across, bluisb-red ^hen ripe. P. vrsina, Wall, 
var. Wenzigmna^ 0. K. Sclmeider* 

Himcilaya 9-12,000 feet. Cliaiiba State ; Kunawar ; Hatta and Ctor 
]\rts. Simla District. Flowers: May— June. Not common. 

Vab. cASimiRiA^A (sp, HedL ) — ^Leaflets 1-1*5 by *4-5 
inch, lanceolate, more coarsely toothed almost from the base; 
petiole and midrib of the leaflets more or less grey-hairy. In- 
florescence 2-4 inches long, nearly glabrous, flowers pink ot 
white, 4-5 inch' across, Calyx-tuhe 4 inch long, cnp-shaped ; 
lobes broadly triangular, half as long as the tube. Petals or- 
biculai'-oboTate, *3 inch long. Stamens about half as long as 
the petals. Styles mostly 5, woolly at the base. Fruit glo- 
bose, scarier or white, *5 inch across. P, ttrsina, Wall. Tar. 
typica, C. E. Schneider. 

Himalaya from the Indus eastwards, common, 7-12,000 feet. This 
plant has been referred sometimes to P. foUolosa and sometimes to P. 
Aucuparia between which species it is more or less intermediate. Smal- 
ler-leaved forms have been referred by various authorities to P. micro- 
phylla, Wall. There appears to he no absolute distinction between the 
members of this section (P. foUolosa, mierophylla and Aucuparia) and 
there are numerous intermediates so that the classification of a range 
of specimens is a question on which no two persons are likely to agree. 

7. Ptrus Attcitpaiiia, Goertn, De Fruct. II (1791) p. 45,* 
t. 87. — small deciduous tree, twigs glabrous or sparsely 
grey-hairy. Leaves 4-6 inches long; petiole glabrous, not 
winged; stipules small, linear-subulate. Leaflets 13-17, ob- 
long-lanceolate, up to 2 by *5 inch, iisually widest below the 
middle and naiTowed in the upper portion, glabrous or very 
sparsely hairy at the base of the midrib beneath, serrate 
almost from the base. Inflorescence glabrous, 4-6 inches long, 
flowers white, '6-8 inch across. Oalyx-tube •! inch long, 
cup-shaped ; lobes broad, triangular, about as long as the tube. 
Petals obovate-orbicular, -25—3 inch long. Stamens about 
half as long as the petals. Styles usually 5, very woolly a'S 
the base. Fruit dark-puiqile, with i glaucous bloom, *5 inch 
diameter. Mountai 7 i ash, 

Himalaya 10-12,000 feet. Flowers: Jnly — August. I have seen no 
Punjab specimens which quite answer the "above description which is 
based on specimens from Afghanistan, Baltistan and West Tibet. This 
plant differs considerably from the P. Aucupaiin of Europe and accord- 
ing to Schneider should be referred to P. tliianshanica, Pupr. 

Praus COMMUNIS, Linn, Sp, PL 479. The Pear of Europe.— A deci- 
duous tree with more or less pyramidal branches, often spinescent. 
Leaves up to 2*5 inches long-, without bristle-pointed teeth, shortly ab- 
ruptly acuminate or acute, petiole slender. Fruit usually more pyri- 
form,’ paler in color, smoother and much less gritty than in P. sinensis. 

Cultivated at Abbottabad, in Kulu, Bashahr, Simla, etc. Some 
varieties can be made to fruit in the plains, but it is hardly vrorth grow- 
ing below 4,000 feet. Usually grafted on to P. Pashia. 

9. CRATiCGUS, Linn. 

(From the Creek, Tcrafos, strength; referring to the wood.) 

Slirubs or small trees, often tbomy. I/eaves usnally de- 
cldnons, siml>le, loBed or ptnnatfild, Sti{)Tiles decidnotis. Flo- 
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wers wkite or xed^ in terminal corymbose cymes, rarely- soli-^ 
tary; bracts caducous. Calyx-tube urceolate or campanulate, 
mouth contracted; lobes 5, persistent or deciduous. Petals 5, 
inserted at the mouth of the calyx-tube, imbricate. Stamens 
usually many. Carpels 1-5, adnate to the calyx-tube; styles' 
as many as carpels, free or more or less united; ovules 2 in 
each carpel. Pruit red, yellow or black, formed from the 
enlarged calyx-tube, containing a bony 1-5-celled stone or 1-5 
bony, l-(rarely 2-) seeded stones. Distrib. North temperate? 
regions, chiefly American; species about 60. The American 
species are variable and between 1898 and 1906 about 650 so-^ 
called species have been described. 

Leaves thin, deeply fid and toothed ... 1. 0. Oxyacaniha, 

Leaves coriaceous, crennlate ... 2. 0. crenulaia, 

1. Crat-egtis Oxyacantha, ZAnn. Sp. PI. (1753) p. 477.— ' 
A shrub or small tree, deciduous, bark grey peeling ofl in long 
flakes, young shoots with scattered long hairs, branches often 
armed with straight axillary or terminal thorns. Leaves 1-2-5 
inches long, often broader than 1 mg, pinnately irregularly 3-7- 
lobed, toothed, base truncate but abruptly narrowed into the 
petiole or cuneate, more or less clothed on both sides with long 
scattered hairs especially along the nerves, paler beneath, thin, 
membranous ; petiole -2-1 incli long, slender ; stipules on vigo- 
rous shoots -5 inch long, leaf-like, persistent, the upper fal- 
cate, acute, very oblique, toothed, the lower larger, orbicular, 
cut and toothed. Flowers -5 inch across, white, in m.any- 
flowered terminal coiymose cymes, the lower branches axillary.. 
Calyx-tube -1 inch long, glabrous or hairy; lobes subacute, 
reflexed, as long as the tube. Petals orbicular, spreading. 
Styles 2-3, glabi’ous, free. Fruit globose-ovoid, -4 inch long, 
scarlet, containing 2-3 more or less united, bony pyrenes. The 
^Hawthorn. Vern. bat-sangli (Haz.). 

Himalaya 4-9,000 feet. Hazara, Rawalpindi, Ckamba, fairly com-' 
mon. Flowers: April — July. If C. monogyna, Jaeq., is to be separated 
from 0, Oxyacantha the Himalayan plant should be referred to the 
former with which it agrees better in the leaves and calyx. The style 
in G. monogyna is however solitary. 

2. CRATiEGUs CRElinjLATA, Roxh.^ Hort. Beng. (1814) p. 
38. — ^A large evergreen thorny shrub, branches stiff, young 
iboots tomentose. Leaves 1-2-5 by -3-7 inch, linear-oblong 
or oblong-oblanceolate, crenulate, coriaceous, shining ahove^ 
paler beneath, glabrous, apex usually obtuse, base narrowed 
^nto a marginate and channelled j^etiole •l-*4 inch long\ Flo- 
iTei’s -2-* 3 inch across, white, in many-flowered terminal corym- 
bose cymes, the lower branches axillary. Calyx-tube -1 inch 
long, hemispheric, glabrous; lobes obtuse, shorter than the 
tube. Petals orbicular, spreading. Carpels 5, free from one 
another and from the calyx- tube for one- third of their length 
in the upper part. Fruit •2--3 inch diameter, globose, vermi- 
lion when ripe, containing 6 separable pyrenes, the upper por- 
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tions of wticli are free and protruded between tbe persistent 
calyx-lobes. Pyracantha crenulata^ Eoem. 

Himalaya from tke Beas eastwards, 5-8,000 feet, not common. Flo- 
wers : April — May. 

10. COTON EASTER, Medik. 

[From the Latin Cotonia {Cydonia), the Quince, and aster (jad 
in star) similar.] 

Sbriibs or small trees. Leaves q^nite entire, deciduous or 
evergreen ; stipules setaceous, deciduous. Flowers small; 
white or pink, solitary or in cymes, usually terminating sliort 
lateral -shoots. Calyx-tube turbinate or campanulate; lobes 
5, short, persistent. Petals 5, orbicular, imbricate. Stamens 
usually 20, inserted round the top of the calyx-tuhe. Carpels 
2-5, adnate wholly or by their hacks only to the calyx-tube; 
c rules 2 in each carpel. Fruit a drupe, containing 3-5 bony 
1-seeded stones. Distrib. Species about 20 (excluding nu- 
merous recently described Chinese species) ; temperate regions^ 
in the Northern Hemisphere. 


ORTHOPETAiiTTM. — Oorolla crcct in flower, 
flowers not opening widely, usually pink. 
Cymes loose, S-many-flowered. 

Leaves glabrous or nearly so ... 1. 

.Leaves tomentose beneath ... 2. 

Cymes J[-5-flowered. 

Leaves adpressed hairy, greatest width 
below the middle, apex acute ... 3. 

Leaves more or less tomentose beneath, 
mostly rounded at both ends ... 4. 

CHJSxoPErALUir. — Corolla spreading, flo- 
wers opening widely, usually white. 

Leaves thick, evergreen, margins more or 

less recurved ... 5. 

Leaves deciduous, flat. 

Mature leaves *8 inch long or less, 
densely tomentose beneath; cymes 
2-5-flowered ... 6. 

Mature leaves up to 1*5 inches long, 
nearly glabrous beneath; cymes 5-10- 
flowered ' ... 7. 

Mature leaves 1*5-3 inches long ; cymes 
many-flowered, usually branched ... 8. 


C. rosea. 

0. ohovata. 

0. acuminata. 
C. integeo'rima. 

C. microphylla. 

C. nummularia. 

C. Lindleyi. 

C. hacillaris. 


As Hooker remarks the species are very variable and dijQicult of 
discrimination, it seems impossible to draw a sharp line between many 
of them. The main division of the genus by the flowers opening widely 
or not is not quite reliable. In both 0. rosea and G. ohovata I have 
seen the flowers occasionally wide open on hot sunny slopes. 

1- CoTONEASTER ROS^A, Edgeiv. Trans. Linn. See. XX 
[(1851) p. 46.— 'An erect deciduous shrub, twigs light-brown yeitj 
sparsely hairy when quite young. Leaves -6-3 by -3-1 inch, 
elliptic, thin, membranous, bright-green above pale and glau- 
cous beneath, base rounded, apex rounded or bluntly painted, 
mucronate, slightly hairy on the midrib above and ciliate when' 
young, practically glabrous beneath ; petiok •l-*25 inch long. 
Cymes loose, 3-10-flowered, *5-1 inch long, peduncle and pedi- 
cels usually glabrous Calyx-tube and lobes usually quite 
glabrous outside. Petals pink. Stamens 16-20. Styles 2. 
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Pruit briglit red, frequently only one fruit from eact inflor- 
escenoe ripens. 

Himalaya 8-11,000 feet. Hazara, in the Kagan Valley and at Than- 
diani ; Pangri ; Basbahr. Distiub. Afghanistan to Tihri Garhwal. In 
the field rosea is easily recognised by its pink flowers and red fruits 
and scarcity of hairs in all its parts except inside the calyx, and occa- 
sionally on the inflorescence. Flowers : May — June. 

2. OoTONEASTEB OBOVATA, Wall, ex Dunn, in K'ew Bull. 
(1921) p. 119 . — K deciduous shrub up to 8 feet high with, long 
arching sparsely branched shoots, twigs reddish-brown, densely 
hairy when young. Leaves up to 4 by 2-7 inches, elliptic, 
usually rounded at both ends, clothed with long loose hairs on 
the midrib above, densely grey or nearly white tomentose be- 
neath ; petiole •2-5 inch long. Cymes variable usually much 
branched and many-flowered. Calyx-tube and -lobes, glabrous 
within, tomentose without. Petals pink, woolly at the base. 
Stamens 18-20. Styles 2; ovary densely Tvoolly. Fruit red, 
pyriform. 

Pangi, Chainha State, 7,000—11,000 feet in fairly moist forest 
undergrowth. Usually found as a small shrub 2-3 feet high with a 
single vigorous shoot and one or more dead or dying shoots separate! 
from the ground level. The first shoot gets pressed down hy snow and 
tapidly loses vigor, being replaced hy a succession of others which 
share the same fate, the plant thus appears to be single-stemmed and 
does not form a clump like C. hacillaris. At the lower elevations^ the 
cymes are larger and have many more flowers than at higli elevations. 
In the former case the petals are spreading but at high' elevations they 
remain erect. I have seen the same difierence in the flowers of C, 
^osea, Bdgew, Would be a handsome secies if the flowers remained 
the bright rosy pink they have on opening, but they fade somewhat 
This species also occurs in Garhwal so doubtless will be found in 
Kunawar. Flowers : June, July. 

3. CoTONEASTEB ACTTMIXATA, LindL Trans, Linn, Soc. 
lSIII (1821) p. 101, t. 9. — An erect deciduous shrub up to 13 , 
feet high, young twigs densely clotted witt pale yellowisK- 
grey bristly tairs, becoming glabrous and grey or purplist- 
brown. . Tjeaves often crowded on arrested stoots, 1-2 by -3-1 
inct, ovate or lanceolate, deep-green above, paler beneatt, base 
rounded or broadly cuneate, tapering from somewtat l 3 elow 
tte middle to a long point, mucronate, tairy especially on tte 
midrib beneatt and witt scattered adpressed tairs above, 
ciliate; petiole *2 inct long or less. Cymes 1-5-flowered, *5 
inct long, peduncle and pedicels 'stort, clotted as is also tte 
calyx-tube with bristly tairs. Flowers -2 inct aoroSvS, petals 
pink or white. Stamens 20. Styles 2 (-3). Fruit deep- 
scarlet witt incurved calyx-lobes. Brandis, Inch Trees, fa, 
125. 

Himalaya 8-] 2,000 feet. Simla common, Kulu. In Cliamba and 
Hazara scarce. Flowers : May — July. 

^4. COTONEASTEB USTTEGEBBIMA, J/ccZiS , OcScTl, d, Bot. 
(1793) p. 85. — An erect deciduous shrub, young twigs densely 
grey-hairy becoming glabrous' and pui^plist-brown. -Leaves 
1-2 by -7-1 inct, troadly ovate or elliptic, usually rounded at 
both ends, mucronate, dull-green above, paler beneatt, glat- 
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Tous or liairy along tlie midril) atove,^ ciliate, niora or loss 
grey-tomentose beneath. petiole •2-3 inch long. Cymes 1- 
4^flowerea, -5-7 inch long, pedicels hairy. Calyx-tube and 
lobes glabrous or with a few long hairs. Petals white. Sta- 
mens 20. Styles 2-4. Fruit red. <7. mlgaris, Lindl. 

Himalaya 7,o00 to 12,000 feet. Spiti; Pangi; Chamba; Hazara, 
Natbiagali. Distrib. Baltistan, Gilgit westwards to Europe. Accord- 
ing to C. K. Scbneider TUustr. Handb. der Laubbolzk. p. 748 G- 
inteoerrimc does not occur in tbe Himalaya, but I find the Indian 
specimens agree well with those from the Altai Mountains and Europe. 
Flowers: May — July. 

5. CoTOisTSASTER MiCROPHYLiA, Wall, in Lindl. Boi. Reg. 
'(1827) t 1113. — A low or prostrate rigid much-branched ever- 
green shrub, young twigs sparsely hairy becoming glabrous 
and purxilish -brown. Leaves very variable in size, usually 
'3 inch long, oblong, obovate or elliptic, coriaceous, shining 
above nearly glabrous except on the depressed midrib, pale 
and more or less bristly-hairy beneath, margihs recurved, cili- 
ate, apex rounded, retuse or apieulate, base cun^ate or rounded; 
petiole -1 inch long, or less. Flowers white,’ -3 inch across 
1-3 together, usually solitary. Calyx-tuhe and lohes densely 
’hairy. Stamens 20. Style® 2. Fruit scarlet. 

Himalaya 4-12,000 feet, usually growing over rocks which it covers 
with a dense network of branches. Branches sometimes rooting. Flo- 
wers: May — June. 

The following varieties are occasionally well-marked, but ajipear to 
pass gradually into one another: — 

Yae. btjxieolia (sp. Wall, in FL Brif^ hid., ex parte ). — 
Leaves larger up to -7 by -5 inch. ^ Flowers lai’ger, -5 inch 
across, usuallv 2-3 together; fruit -3 inch across. C. rotundi- 
Jolia, Wall. 

Chamba and Bashahr States, 4-9,000 feet. 

Yap. Ti-roiiEOLiA {Bp. Bcher in FI. Brit. Ind.). Leaves 
smaller, cuneate-obovate or oblong. Flowers and fruit smaller. 

Distbib. as for the type. 

6. CoTOOTJASTER NiTMMur.ART^., 'Fisch. et Mey. Ind. Sem. 
}Ht. Petrop. II (1835) p. 31. — A straggling or prostrate decidu- 
ous shrub, twigs hairy when young becoming glabrous and pur- 
plish-brown . ^ Leaves up to -8 inch long, orbicular or broadly 
elliptic, ultimately glabrous above, densely grey-tomentose 
beneath, rounded at both ends; petiole -1 inch long\ Cymes 
very short, densely woolly-tomentose, 3^5-flowered. Calyx- 
tube and lobes woolly. Stamens 12-15. Styles 2. Fruit 
'black. C. racemifioTa, var. Kotschyi, C. K. Schneider 1. c., 
p. 754. 

ILmalaya 6-10, OQQ feet. Kunawar, Pangi, Upper Ravi Valley 
and Hazara; also in Kashmir and Trans-Indus. A species of the 
dry inner valleys. Passes gradually into the following though usually 
.quite distinct. Flowers: May — June. 

^ 7. COTOXEASTER Lxivdleyi, 'Steud. Norn. ed. 2, I (1841) 
-p. 426. — ^A straggling or suberect deciduous shrub, twigs dense- 
ly gtey-tomehtose when young, becoming glabrous and dark- 
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brown. Leaves -5-1 *5 inches long, orbicular or broadly obo-- 
vate, glabrous above except when young, more or less tomen-' 
tose beneath when young becoming almost glabrous when- 
mature, dark-green above, pale beneath, apex rounded, usually 
retuse, mucronate, base rounded or broadly cuneate; petiole* 
•15-3 inch long. Cymes 5-10-flowered, about -7 inch across, 
woolly- tomentose. Calyx- tube and -lobes woolly. Petals^ 
white. Stamens 15-18. Styles 2. Pruit bluish-black with a 
glaucous bloom. 

Himalaya 4,500-11,000 feet, common in the Kagan Valley, Hazara-^. 
DiSTiiiB. Kashmir, Afghanistan. The plant ordinarily met with iii 
Hazara is distinguished from C. nummularia by its larger leaves which 
when mature are nearly glabrous beneath. Some forms of G. hacillaris 
closely approach Lindleyi differing in the larger looser and usually 
branched cymes. Flowers : May — June. 

8. OoTONEASTER BACiLLARis, Wall, in Lindl, Bot. Reg, 
(1829) ad t. 1229. — ^An erect deciduous shrub or small tree, 
young shoots tomentose or nearly glabrous, reddish-brown. 
Leaves variable, 1-5-3 inches long, lanceolate, ovate or obo- 
vate, quite glabrous or more or less woolly-tomentose beneath,- 
usually distinctly narrowed into the petiole, tip acute or round- 
ed, dark-green above, pale-green beneath ; petiole up to -5 inch 
long. Cymes usually branched and many-flowered, 1-2 inches 
across. Calyx- tube and -lobes puberulous to woolly. Petals 
white. Stamens 20. Styles 2 Pruit bluish-black with a 
glaucous bloom. Vern, luni (Haz.), rauns^ rionsh. 

Himalaya Trans-Indus to Nepal, 4,000-10,000 feet. Salt Hange. 
Very common and variable, several varieties have beeji described but 
they are not clearly marked. The wood is much used for walking sticks 
and makes excellent tent pegs. Flowers : May — June. 

Erjlouotbya japonioa, Lindl, — ^A small evergreen tree, branches, 
leaves beneath and inflorescence densely softly woolly. Leaves 6-8 by 
1*5-3 inches, narrowly oblanceolate, acuminate, remotely serrate, thick, 
coriaceous, nerves 12-15 pairs, prominent beneath, base narrowed into a 
very short stout woolly petiole ; stipules -5 inch long, lanceolate, acumi- 
nate, subpersistent. Flowers *5 inch across, white, fragrant, in terminal 
panicles 3-6 inches long. Ovary 2-5-ceIled; styles 5, connate and woo% 
below; ovules 2 in each cell. Fruit succulent, formed from the calyx- 
tube, 1-1*5 inches long, pyriform, yellow, endocarp very thin, seeds 2-5, 
large, angular. Vern, LoTcdt, 

Hhe Loquaty indigenous to Japan, cultivated for its fruits in the' 
plains and Sub-Himalayan tract. The best varieties are propagated by 
inarcliing. 

\'VTT! \:t\ saponahia, Molina . — ^An evergreen tree. Leaves 1-1'5 
inches long, elliptic, glabrous, shining above, with a few distant blunt 
teeth. FIo\yerR *5 incli across, 3-4 at the ends of short lateral shoots. 
Calyx 5-cleft, densely pubescent on both sides ; lobes coriaceous, valvate. 
Petals 5, small, spathulate. Disk thick, fleshy, lining the calyx-tube 
and produced into 5 large lobes adnate to the calyx-lobes. Stamens 10, 
five inserted on the tips of the disk-lobes and five within the disk. 
Carpels 5. tomentoseC Fruit of 5 oblong, coriaceous follicles *5 inch 
long. 

Indigenous to Chile. The bark is rich in saponin and is useful for 
dressing wool and silk. Cultivated in Abbottabad, does well and is 
ornamental. 

Keetiiv .taponica, do. — ^A deciduous shrub. Leaves l*5-2*5 inches 
long, ovate-lanceolate, coarsely doubly serrate, long-acuminate. Flo^ 
wers yellow, about 1 inch across, double. 

Indigenous to Japan. Cultivated in Simla and Abbottabad. 
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Herbs j sbrubs or trees. Leaves alternate or opposite^ 
exstipnlate or witb stipules adiiate to tbe base of the petioles. 
Flowers bisexual or sometimes unisexual by abortion, regular, 
usually 5-merous, sometimes 4-merous.^ Calyx- tube more or 
less adnate to tbe ovary, sometimes quite inferior ; lobes im- 
bricate or valvate. Petals as many as tbe calyx-lobes, rarely 
wanting, epigynous or perigynous, rarely subbypogynous, im* 
bricate or valvate. Stamens obdiplostemonous, or as many as 
and alternating with tbe petals, rarely numerotis. Ovary of 
2 or 3-5 carpels, usually 2- or 3-5-cellecl witb axile placente, 
less often 1-eelled witb parietal placentae; styles as many as 
carpels, free or united almost to tbe summit; stigma capitate 
or lateral and subcapitate; ovules numerous. Fruit a capsular 
or berry. Distuib. A large family of cold and temperate re-- 
gions of tbe world and of tbe mountains in tbe tropics, with a; 
lew genera of tropical trees. 

Leaves opposite. 

A climbing shrub ... 1. Hydrangea, 

Erect sbrubs. 

Stamens 10; hairs stellate 2. Heuizia, 

Stamens 20-40; hairs simple ... 3. Philadelphus, 

Leaves alternate. 

Leaves 1-nerved; ovary almost wholly 
superiorj fruit a capsule 4. Itea, 

Leaves 3-o-nerved; ovary inferior; fruit 
a berry ... 5. Bihes, 

1. HYDRANGEA, Linn. 

(From the Greek, hudor^ water, and aggeion, a vase or cup; refer- 
ring to the cup-shaped capsule. Bistbib. Species 33 ; from the Hima- 
laya and Java to Japan, Eastern N. Americ,a and Western S. America.) 

Htdeaxgea altissima, Wall, Tent, FI. Ne^. (1826) t. 50. 
— large deciduous shrub climbing by means of adventitious 
^ roots, bark of twigs smooth, shining, peeling off in papery rolls« 
Leaves opposite, 3-6 by 2-4 inches, ovate, acuminate, thin, 
membranous, serrate, glabrous except in tbe axils of tbe nef^ca* 
and sometimes along the mam nerves; petiole 1-2 incbei long, 
base semiamplexicaul, hairy; stipules 0. Flowers dimorphous, ^ 
in terminal corymbose tricbotomous cymes 5-6 inches across ; 
some of tbe outer flowers sterile, apetalous, -S-l-S inches across, 
^tb enlarged white, suborbiculai or broadly elliptic, petaloid 
calyx-lobes; fertile flowers *1 inch across. Bracts, tbe lower 
1*5 inches long, lanceolate, acuminate, bracteoles -1 inch long, 
linear, all caducous. Cyme-branches and pedicels pilose, 
t’alyx-tube -07 inch' long, adnate to tbe ovary, turbinate ; lobes 
4-6 small triangular. Petals cohering in a calyptra, decidu- 
ous when the flowers open. Stamens 10-15. Ovary inferior;' 
styles 2, diverging. Capsule -15 inch diameter, subbemi- 
spberic, dehiscing at the apex between tbe styles. 

Himalaya 4-8,000 feet, from tbe Bavi eastwards, in moist shady 
places. Flowers: May — ^July. Tbe sterile flowers are often not deve-- 
loped. The calyx-lobes appear to be always 4 in the sterile flowers but- 



•236 


XXXVIII. SAXIFEAGACE-E. 


usually 5 in tlie fertile flowers. According to Clarke in FL Brit. Ind,, 
II, p. 404, tlie stamens are 10 and M, scandens, Maxim, of Japan only 
differs by having 15 stamens and rather larger bunds. The Himalayan 
specimens 1 have examined showed 12-15 stamens so that H, altishima 
is probably not specifically different from H. scandens. 

Hydrangea Hortensia, Sieh. — A large shrub. Leaves about 5 by 
2*5 inches, elliptic, acuminate, serrate, glabrous except along and in the 
axils of the nerves. Flowers in large cymes, all sterile, similar to the 
sterile flowers of H, altissima^ pale-blue or rose. 

Native of China and Japan. Often grown in gardens in the hills 
.and as a pot plant in the plains. It is propagated by euttings. 

2. DEUTZIA, Thunb. 

(In honor of Johann Deutz,‘a Butch naturalist of the 18th century.) 

Deciduous shrubs, usually clothed with unicellular stellate 
hairs. Leaves opposite, ovate or lanceolate, serrate, stipules 0. 
‘Flowers hisexual, white, axillary, solitary or corymbose* 
Calyx«tube campanulate, aduate to the ovary, thickened and 
hardened in fruit; lobes 5, valvate. Petals 5, valvate or im- 
bricate, Stamens' 10, rarely 12-15; filaments often with 2 
teeth. Ovary 3-5-celled, inferior; styles 3-5, long, thickened 
towards the toj); stigmas oblong; ovules numerous, axile* 
Capsule ovoid, truncate at the apex, splitting vsepticidally from 
below upwards into separate -"arpels which dehisce at the apex 
but remain attached to the axis. Disteib. Species about 20; 
-from the Himalaya to China and Japan, North America and 
-the mountains of Central America. 

Leaves green beneath; calyx-lobes blunt; 

petals imbricate ... 1. D. corymhosa. 

Leaves grey beneath ; calyx -lobes acute ; 
petals indupiicate-valvate ... 2. D. staminea, 

1. Deutzia coeymjBOSA, R, Br. in Royle, Illustr. Bot, 
(1839) t, 4G. — A shrub 4-8 feet high, bark peeling on' 

in thin papery rolls. Leaves 1-5-3-5 by •7-1*5 inches, ovate- 
lanceolate, long-acuminate, closely serrate, sparsely hairy on 
both sides or glabrous beneath, lower surface green; petiole 
•1-4 inch long. Flowers -5-7 inch diameter, white, fragrant, 
in terminal trichotomous corymbose panicles; pedicels slender, 
•2-4 inch long.- Calyx dotted with stellate hairs, tube -1 inch 
long, teeth ovate, shorter than the tube. Petals -25-3 inch! 
long, ohovate, imbricate. Stamens 10, those of the inner 
series (opposite the sepals) longer; filaments broadly winged, 
the wings ending in a tooth on either side below the antlier. 
Styles usually 3, Capsule -2 inch diameter. 

Himalaya 6-10,000 feet. From Ohamba (and Kashmir) eastwards, 
in moist shady places. Fairly common in Pangi and Kuna war, else- 
where less common than the following. Flowers : May — June. 

2. Dexjtzia staminea, R. Bt. in Wall, PI. As. Rar. II 
(1831) p. 82, t. 191.— A shrub 3-4 feet high, bark peeling off in 
thin longitudinal strips. Leaves 1-3 by •4-1*5 inches, lanceo- 
late or ovate-lanceolate, acuminate, minutely serrate, scabrid 
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above, grey-toineiitose beneath; petiole *1—3 inch long*. Flo- 
wers -3-4 inch diameter, in short triohotomons terminal pani- 
cels; pedicels -l-S inch long. Calyx matted with^ stellate 
hairs, tube nearly *1 inch long, teeth triangular or linear-ob- 
long, nearly as long as the tube. Petals -3-4 inch long, oblong, 
stellately pubescent, induplicate-valvate. Stamens 10, those* 
of the inner series (opposite the sepals) longer, filaments broadly 
winged, the wings ending in a tooth on either side below the 
anther. Styles usually 4. Capsule *15 inch diameter. 

Himalaya 3-9,000 feet. From the Indus (also Trans-Indus) east- 
wards, common. Usually in open grassy places, on banks, etc. Flo- 
wers , April — May. 

Deutziv scabea, Thunh. — Is very apt to be mistaken for D. sta- 
inhiea. Leaves ovate or ovate-lanceolate, acute, not acuminate. Flo-- 
wers in racemose panicles. Calyx-lobes ovate. 

A native of Japan, sometimes grov/n in gardens in the plains. Flo- 
wers : April. 


3. PHILADELPHUS, Linn. 

(The name of a plant mentioned by Aristotle, which has not been 
identified by modern botanists. Distrib. Over 30 species Lave been 
described but they are probably capable of considerable reduction ; tem- 
perate and mountainous Asia and North America.) 

Philadelphus TOMEXTOSirs, Wall. Cat. (1828) Kb. 3563, 
— A deciduous shrub about S feet high. Leaves opposite, 2-4 
by *8-2 inches, ovate-lanceolate, long-acuminate, irregularly 
and rather distantly serrate, thin, membranous glabrous 
above when mature, glabrous or tomentose and paler beneath, 
lateral nerves 2 pairs, sub-basal, arcuate; petiole *3-* 5 inch 
long; stipules 0, Flowers *8-1 inch across, white, very frag- 
rant, 3-7 at the ends of the branches, 3 terminal with or with- 
out 1-2 pairs in the axils of the upper leaves; pedicels *3-5 
ii3ch long. Calyx-tuhe *2 inch long, turbinate, glabrous, lobes 
usually 4, ovate, cuspidate, as long as the tube, usually glab- 
rous without, tomentose at the tips within. Petals usually 4, 
•4-5 inch long, obovate, oontorted. Stamens 20-40, ^filaments 
subulate. Ovary inferior, 3-4-(5-) celled ; styles 3-4 (-5) united 
for more than half their length ; stigmas oblong. Capsule *5 
by -3 inch, ^turbinate, the base vslender funnel-shaped, apex 
shortly conical, calyx-lobes persistent, dehiscing loculicidally.- 
Seeds minute, numerous in each cell- P* coronanus^ Linn, var 
toTnmtostis, 0. B. Clarke, in FL Brit. Ind., II, p. 407. 

Himalaya 7-10,000 feet from Cliamba (and Kashmir) eastwards, - 
locally common in forest undergrowth. This plant is apt to be mistakeir 
for Deutzia carymhosa, but it is readily distinguished by its Simple hairs,, 
those of Deutzia being stellate. Differs from Philadelphus coronarius, 
Linn, of Europe in having a loculicidal (not septieidal) capsule. Flo- 
wers: May— July. 

4. ITEA, Linn. 

(The Greek name of the willow; most of the species are of rapid 
growth and frequently found on banka of streams.. Distrib. Specie* 
7; Himalaya, Japan and South-East United States.) 
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Itea nutans, Royle^ lUusir. Bof, Himal, (1839) p, 226.— » 
'A small tree witk daik-grey bark. Leaves alternate, 4-6 by 
1' 5-2*5 inclies, elliptic-oblong or elliptic, acuminate, serrate, 
glabrous, paler beneatk, lateral nerves arcuate; petiole 
inch long; stipules *0. Plowers *15 inch long, wnite, in fas- 
cicles of 2-5, in long slender spike-like racemes longer tban tbe 
leaves; pedicels *05 inch long, slender, pubescent. Calyx ad- 
nate to tLe base of tbe ovary, *1 inch long; tube obconic, pube- 
scent; lobes 5, linear, acute, equalling tbe tube, persistent. 
Petals 5, linear, erect witb incurved tips, valvate, persistent. 
Stamens 5, filaments subulate. Ovary 2-celled, half-superior ; 
style short, simple, 2-furrowed, persistent, ultimately splitting 
up to the 2-lobed capitate stigma ; ovules many, axile. Cap- 
sule *2 inch long including the style, splitting septicidally 
into two valves which adhere by the bases and stigma. 

Sub-Himalayan tract and outer Himalaya ascending to 6,000 ft. 
from the Indus eastwards. Not common but has been collected in 
Hazara, Rawalpindi, and in the Sutlej Valley. Plowers : April — ^July. 
The foliage is much like that of Bhretia acuminata. 

5. RISES, Lina. 

(From the Arabic name of a plant which has since been ascertained 
to be Sheu7n JRihes, Linn.) 

Shrubs mostly deciduous, sometimes prickly. Leaves sim- 
ple, usually lobed, stipules 0. Flowei$ usually small, 1-2- 
sexual, in racemes, raiely solitarv or clustered. Calyx 4-5- 
merous, the tube adnate to or produced above the ovary, lobes 
more or less petaloid- Petals 4-5, usually smaller than the 
calyx-lobes, inserted at the mouth of the calyx- tube. Stamens 
4-6, filaments usually short. Ovary inferior, 1-celled; f^tyles 
2, more or less united; ovules numerous on two parietal pla- 
centas. Fruit a globose or ovoid berry tipped with the marce- 
scent calyx. Distrib. Recently monographed by E. de 
Janczewski who gives the species as about 130; temperate re- 
gions of the Northern Hemisphere and the Andes. 

Prickly, flowers solitary or clustered ... 1. E, Grossularia. 

Unarmed, flowers racemose..^ 

Calyx-limb short, spreading. 

Sticky-glandular, lobes of the leaves 
obtuse ... 2. E. orientale. 

Nearly glabrous, lobes of the leaves 
acute ... 3, E. glaciale. 

Calyx-limb campamilate or tubular. 

Leaves with yellow glands beneath ... 4. E. nigrum. 

Leaves without yellow glands ... 5. E. ruhrum. 

1. Ribbs Gkossttlabia, Lkin. Sp. PL (1753) p. 201. — 
A small erect stiff shrub armed b^ueath the buds with 1-3, tiswi- 
•ally 3, straight strong prickles up to *7 inch long, twigs fur- 
litwed pubescent or tomentose when young, bearing inconspicu- 
ous gland-tipped hairs or lorickly bristles. Leaves crowd^ on 



XXXVIII. SAXIFSAGACE-3E . 


239 


-dwarf stoots, -5-1 -5 inches hroad, orbicular^ obtusely 3-D-lobed, 
lobes inciso-crenate, slightly hairy on both sides, basal nerves 
3-7; petiole *5-1 inch long, pubescent, sometimes glandular, 
stipules 0. Flowers *2-3 inch across, bisexual, usually solitary, 
on short 2 '>ubescent bracteate peduncles. Calyx adnate to the 
ovary, bristly-glandular ; limb • -2 inch long*, tubular in the 
lower half, glabrous within; lobes 5 oblong, reddish within, 
reflexed in flower. Petals inserted at the mouth of the calyx- 
tube white, shorter than the segments of the calyx, eiect in 
flower, niarcescent. Stamens exceeding the iietals, filaments 
broad flattened below narrowed upwards. Style exceeding the 
seamens, glabrous. Fruit a berry *5 inch long, ovoid, tipped 
with the withered calyx and corolla, glandular-hairy. The 
Gooseberry. 

Himalaya in the inner arid region, Kagan, Pangi, Lahaul, Kuna- 
war, 8-12,500 feet. Flowers: May; fruit sour, inedible. The plant 
above described is It. alpestre. Dene., considered by some botanists a 
different species from the Gooseberry of Europe which has the style and 
inner portion of the calyx-tube hairy. T|je prickles unlike the spines 
of Berberis are not modified leaves butr excrescences from‘ the stem. 

2. Bjbes obientale. Deaf. Hist. Arh. II (1809) p. 88* — 
A shrub 6 feet high, twigs pubesteent, glandular, sticky. 
Leaves -5-1*5 inches broad, orbicular or reniform, obscurely- 
3“(5-) lobed, lobes inciso-ci’enate, clothed on both sides with 
minute pubescence mixed with^ scattered coarse sticky-glandu- 
lar hairs, basal nerves 3-5 ; petiole *2-1 inch long, stout, pube- 
scent and glandular. Flowers *16 inch long, purple, 2 >olygamo- 
dioecious, in erect racemes, 1-5 inches long; bracts linear-lan- 
ceolate, -1-2 inch long, about as long as or longer than the 
pedicels. Calyx-tube glandular, scarcely produced above the 
ovary, lohes ovate. Petals minute obovate, clawed. Stamens 
as long as the petals. Style 2-3-fid. Berries *3 inch diameter, 
globose, red, sparsely hairy and glandular. 

Ilinmlf.-a iji the inner arid region, 7-11,000 feet; Kagan, Pangi, 
Kunawar. I lowers: April — June. Fairly common in Kagan in the 
upper portion of the valley. 

3. PrBES GLACiALE, Wall, in Rowb. FL Ind. ed. Carey II 
(1824) p. 513. — ^An erect shrub, twigs glabrous. Leaves 1-2 
inches long, cordate, 3-5jlobed, lobes acute or acuminate, sharp- 
ly inciso-serrate, thin, membranous, paler beneath, glabrous or 
with a few scattered stout hairs above, Very minutely pube- 
scent on the nerves beneath; petiole slender, -6-2 inches long 
with scattered gland-tipped hairs. Racemes 1*5-2 inches Jong, 
pubescent, erect and glandular ; flowers polygamo-dioecious, 
•J5 inch long, reddish-brown or blackish-purple;^ bracts -2- -25 
inch long, linear-oblong, usually much exceeding the pedicels, 
glandular-ciliate. Calyx minutely pubescent, tube scarcely 
produce^ above the ovary, lobes oblong, blunt. Petals minut#, 
^jla'^ed, limb breader than long, very obtuse. Stamens scarcely 
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exceeding tte petals. Style bifid. Berries globose, 2 incb 
diameter, red, glabrous. 

Himalaya 9-12,000 feet in fairly moist places, from the Indus east- 
wards. In some specimens from the highest elevations the plant includ- 
ing the leaves and racemes is much reduced in size. Flowers : May — 
June. 

4. Eibes nigrum, LmJh Sp. PL (1753) p. 201. — ^An erect 
fiiomatic shrub 6 feet high, twigs pubescent when young and 
clothed with sessile yellow resinous glands which are found also 
on the petioles, lower surface of ihe leaves, inflorescence and 
calyx. Leaves 1*5-3 inches long, with a deeply cordate base, 
3-5-lobed, coarsely inciso-crenale, 3-5-nerved at the base, near- 
ly glabrous on both sides; petiole 1-2 inches long, broadened 
-ind often fimbriate at the base. Racemes 2-3 inches long^ 
few-flowered, pubescent, arising from leaf-producing buds; 
bracts (according to Hooker & Brandis minute) longer than , 
Ihe redicels, the lower with dilated tips ; flowers bisexual, 
greeiris-i-yeliow, rather large, -3-4 inch long, -2 inch across 
the ealyx-tuhe, lower pedicels longer than the upper. Calyx 
campaniilate, pubescent within and without, tube produced 
above the ovary; lobes oblong, rounded. Petals orbicular, 
half as long as the calj^x-lobes. ^tamens nearly as long as the 
petals; anthers nearly as long* as the filament, attached above 
the base. Style divided neaiiy to the middle. Berries glo- 
bose, *3 inch diameter, black, with a vstrong aromatic smell and 
taste. Black Currant, 

Himalaya < 7-12,000 feet, Kuna war, rare. Spiti. There are no 
specimens in Herb. Debra from the Punjal^ and the description is taken 
from Baltistan specimens, 

5. Eibes rubrum, Linn, Sp, FI, (1753) p. 200. — An erect 
shrub 10 feet high, twigs glabrous or neaiiy so. Leaves ,1-5-3 
inches long, cordate, 3-5-lobed, lobes usually aoute or acumi- 
nate, inciso-serrate, 3-5-nerved at the basie, clothed above with 
scattered stout pale hairs or nearly glabrous, hairy in the axils 
of the nerves beneath ; petiole slender, 1-5-3 inches long, broad- 
ened and often fimbriate at the base. Racemes 2-6 inches long,, 
many-flowered, pubescent, not glandular, usually naked below, 
sometimes with one smalb leaf from the same bud ; bracts 
minute, ovate, shorter than the pedicels; flowers bisexual, 
greenish-yellow, -3 inch long •! inch across the caly:^-tube. 
Calyx tubular, glabrous, tube produced above the ovary; lobes* 
obovate-oblong, tips rounded. Petals spathulate, half as long 
as the calvx-lobes. Stamens as long as the petals, anthers 
small, much shorter than the filament, attached near the base. 
Style undivided. Berries -25 inch across, red or black. Red 
Ctirrant,^ 

Himalaya 8-12,000 feet, common, both on tlie outer and* inner 
ranges, usually in moist forest undergrowth. Flowers : April — ^May. 
The black-fruited form is readily distinguished from R. nigrum, by the* 
latter having yellow glands on the leaves, &c., and being highly aro- 
matic. fn Chiimba the fruit appears to be always black. 
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XXXiX. hamamelidace;e. 

Trees or slirubs. Leaves usuxilly alternate, simple or palm- 
ately lobed; stipules rarely ’(ranting. Flo’(rers 1-2-sesual, 
usually inconspicuous, in lieads, spikes or close racemes, neads 
sometimes surrounded by colored bracts. Calyx usually 4-5- 
lobed, sometimes wanting. Petals 4-5, perigynous or nearly 
epigynous or wanting. Stamens 4 to many, free, 
or hypogynous; anthers dehiscing by longitudinal slits or by 
Talves, "'Ovary 2-celled; ovules 1 to many in each, cell, axile, 
pendulous; styles 2, usually persistent, separating and ulti- 
mately divaricate. Prnit a 2-valved woody capsule dehiscing 
at the apex across the dissepiment so as to split each style in 
two, sometimes afterwards again splitting imperfectly through 
the dissepiment, endocarp often boriiy, separating from the 
exocarp. DiSTUin. A small family in Asia, Jforth America 
and South Africa. 


PARROTIA, G. A. Moy. 

(In honor of F. Parrot, a Grerman traveller and naturalist. D\s- 
TBTB. Species 2; one Persian and the following.) 

Pabxotia Jacqtjemontiaxa^, Dene , in Jacq . Ydy . Bot , 
(1844) t. 82. — ^A large deciduous gregarious shrub 6-12-20 feet 
high, stellate hairs on the twigs, petioles, stipules, calyx and 
leaves beneath. Leaves alternate, 1-3 inches long, orbicular 
or broadly obovate, crenate, membranous, glabrous above, 
slightly hairy on the nerves and bearded in the axils of the 
nerves beneath, lowest pair of secondary nerves basal running 
along the margin for a short distance before entering the blade; 
petioles -IS-^ inch long; stipules deciduous, oblong, about as 
long as the petioles. Flowers minute, bisexual, greenish-yel- 
low, about 20 together in an ovoid bead, -5 inch across. Heads 
short lateral shoots, solitary, surrounded by 4 
w :it 9 : oov.jre bracts about 1 inch long. Calyx campanulate, 
adhering to the base of the ovary, limb thick, woolly, truncate 
or with a few linear lobes. Petals 0. Stamens usually 15; 
anthers dehiscing by slits. Ovary semi-inferior. Capsule -4 
inch long, ovoid, grey- stellately tomeniose, tightly girt in the 
lower half hy the calyx-tube, 2-ceUed, cells 1-seeded, endocarjj 
horny, ^ separating from the exocarp. Seeds *25 inch long, 
ellipsoid, brown, polished. Vern. Baser (Ep.), Killar (Cham- 
ba). Shd (Kun.) 

^'^alaya 3,800-8,500 feet, local. Abundant in the Kagan Valley, 
ChamDa and the Baspa VaUey. Also near Murree and Patriata. The 
plant IS markedly gregarious, the growth hearing a striking resemblance 
to an European haizel coppice wood. ^ It is usually found in deodar 
importance owing to its influence on the reproduction 
of that sp ewes. On the whole its influence on deodar reproduction is not 
favorable, deodar seedlings come up sparingly under its shade but have 
much dfficulty in piercing the cover, so that deodar reproduction is 
usually deficient in forests in which Parrotia is common. At the same 
time as these forests are usually ralher hot and dry it is hy no means 
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certain that the deodar reproduction would be improved if the Parrotia 
were cut and removed. The wood is hard and heavy. It is useful for 
tent pegs, axe handles, &c. Bark thin, silvery-grey. The twigs are 
used for making rope-bridges and for wickerwork. ^ The leaves turn yel- 
low in autumn. Flowers soon after the young foliage in March ^May. 

XL. GOMBRETAGE/E. 

Trees, shrubs or uudershrubs, often climbing. Leaves al- 
ternate, subopposite or opposite, simple, entire, exstipulate. 
Flowers usually bisexual, regular or nearly so, 5-, rarely 4- 
merous. Calyx often bracteolate at the base; tube adnate to 
the ovary and prolonged above it; lobes valvate, rarely imbri- 
cate, persistent or deciduous. Petals small, valvate, inserted on 
the calyx or wanting. Stamens incurved in bud, inserted^ on 
the calyx, usually twice as many as calyx-lobes, in two series, 
the' lower opposite the calyx-lobes, the upper opposite the petals, 
filaments free, connective often apiculate. Ovary inferior; 
1-celled, usually crowned with a disk ; ovules usually 2-5, pen- 
dulous from the apex of the cell ; style filiform ; stigma usually 
Bmall. Fruit usually dry, indehiscent and 2-5-angled or -wing- 
ed. Seed 1. Disteib. A family found throughout the tro- 
pics and in South Africa. 

Trees. 

Flowers in spikes; fruit large ... 1. Terminalia, 

Flowers in globose heads, fruit small... 2. Anogeissus, 

Uudershrubs or climbers 3. Gombretum, 

1. TERMINALIA, Linn. 

(From the Latin terminus, end; referring to the disposition of the 
leaves in some species.) 

Large trees. Leaves alternate or subopposite, often crowd- 
ed at the ends of the branches and usually with glands on the 
midrib or petiole. Flowers small, greenish or white, spicate, 
the spikes sometimes panicled, the upper flowers often male. 
Calyx-tube ovoid or cylindric, constricted above the ovary; 
lobes 5, short, triangular, valvate, deciduous. Petals 0. Sta- 
mens 10, inserted in two series on the cal 3 rx, the upper longer 
alternating with the calyx-lobes, the lower opposite the calyx- 
lobes. Disk epigynouSj within the stamens, densely hairy. 
Dvules 2-3. Fruit ovoid, indehiscent, smooth or angular or 
winged. Distbib, Species 135; throughout the tropics. 

Leaves alternate, crowded towards the 

ends of the branches ... 1. T. helerica. 

Leaves mostly snbopposite, scattered 
along the branches. 

Leaves not more than twice as long as 
broad; fruit not winged ... 2. T, cKehula, 

Leaves usually more than twice as long 
as broad ; fruit 5-winged. ^ 

Bark smooth, pale greenish-grey ... 3. T. Arjuna, 

Bark rough, dTark-grey or black ... 4. T. tomentosa, 

1. TERMIlSrALIA BELEEICA, EoofB. 'CoT. PI. II (1798) p. 
64, t. 198. — large deciduous tree, bark roughish, ashy-grey, 
often with patches of a bluish color. Leaves 3-8 by 2-6 inchels,^ 
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alternate, crowded towards the ends of tlie brandies, broadly 
elliptic or elliptic-obovate, pTubernlons when young, glabrous 
when mature, coriaceous, pale beneath, margins entire pellucid, 
subacute or acuminate, base narrowed often unequal; petioles 
1-4 inches long, yery rarely glandular. Flowers *5 inch across 
the stamens, pale greenish-yellow, with an offensive odor, in 
axillary slender interrupted spikes 3-6 inches long. Calyx- 
tube •2-25 inch across, pubescent Tvuthout tomentose within, 
lobes triangular. Drupe 1 inch long, obovoid, grey- velvety, 
stone very thick- Yern. BaTieTa, 

Sub-Himalayan tract from the Rawalpindi District eastwards. Fair- 
ly common, but scattered. Timber yellowish-grey, hard but not durable. 
It is useful for rough planking, packing cases, &c. The fruit is the 
Beleric r/iy't nholam of commerce but it is not collected in the Punjab. 
Two varieties differing in habit are found but they are not always well 
marked. One has a straight erect trunk with rather small branches 
more or less in whorls, the other has a short trunk with massive irregu- 
larly arranged i, ranches. A handsome tree excellent for roadsides ex- 
cept when in flower. Brandis suggests that the glands on the petiole 
do not exist. They appear to he uncommon. I have often looked for 
them but only found them once. Flowers : April — June. 

2. Teemmalia chebula, Retz. Ohs, fasc. 5 (1789) p. 31. — 
A medium-sized deciduous tree, bark dark-brown somewliat 
roughish. Leaves 3-7 by 2-3-5 incbes, subopposite or some- 
times alternate, broadly elliptic-oblong, glabrous wben mature, 
usually acute, base usually rounded often unequal-sided ; peti- 
ole *5-1 iiicli long, often with 2 or moi'e glands on tbe upper 
side near the top. Flowers -2 inch across the stamens, pale 
yellowish- white, all bisexual, in axillary and terminal often 
paniculate spikes 1*5-4 inches long. Calyx-tube *15 inch ac- 
ross, glabrous without, hairy within; lobes short, sometimes- 
obscure. Drupe 1-1*5 inches long, usually obovoid, yellowish- 
green more or less 5-angled when dry, glabrous, stone very 
thick, obscurely angled. Yern. Harar, 

Sub-Hirnalayan tract from the Ravi eastwards, locally fairly 
common. Wood very hard, brownish-grey with a greenish or yel- 
lowish tinge and a small dark purple heartwood, fairly durable. The 
fmit is the Black myraholam of commerce and is regularly collected by 
villagers in the Kangra District, being used for tanning, dyeing, and 
medicinally. As a wild tree it is usu^ly rather small but when culti- 
ed reaches a large size and has often longer and more pointed leaves. 
The tree would be worth trying on roadsides where the soil is deep as 
the fruits are readily saleable. Flowers : April — June. 

3. Teemdtalxa Aetoka, Wight ^ Am, Prodr, (1834) p. 
314, in text'll, — K laxge tree with smooth pale greenish-grey 
hark, trunk sometimes buttressed. " Leaves 4-10 by 1*7-3 *5 
inches, usually suhopposite, oblong, obtuse or subacute, base 
rounded ox cordate, often unequal- sided, glabrous above, more 
or less pubescent beneath, .often (artoate-serrate in the upper 
part or throughout, usually with a pair of glands on the blade 
beneath close to the top of the petiole; petiole *25 inch long, 
Flowers pale yellowish-white, in axillary and terminal usually 
paniculate spikes 2-3 inches long Oalyx-tuhe broadly cam- 
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pamilate, -1 inch, across, glabronis, teeth triangular, -05 inch 
long. Drupe 1-2 inches long, with 6 hard projecting wings, 
wings less than *5 inch wide, striate with numerous ascending 
veins. Vern. Arjan. 

Indigenous to Central India. Cultivated in gardens throughout the 
Punjab especially in the Kangra District where it is sometimes found 
growing spontaneously along streams. Often cultivated as a roadside 
tree in Kangra and at low elevations in Hazara. Sapwood reddish- 
white, heartwood brown variegated with darker streaks, very hard. A 
very handsome tree but requires a deep soil and a fairly plentiful supply 
of moisture. Flowers : April — ^May. 

4. Termixalia tomeotosa, Wight ^ Am , Prodr , (1834) 
p. 314, — A large deciduous tree, hark dark-grey or black, much 
furrowed longitudinally, young parts -with yellowish-brown pu- 
bescence. Leaves 5-9 by 2-5-4 inches, subopposite or the upper 
alternate, oblong, elliptic-, )vata- or obovate-oblong, glabre- 
^iceat above, more or less tomentose beneath, hard, coriaceous, 

" »' tire or serrulate, obtuse or shortly pointed, base often cordate, 
’■drib beneath often with 1-2 glands which are turbinate and 
liiten stipitate; j^etioles •3--4 inch long. Flowers dull-yellow, 
bisexual, in erect terminal paniculate spikes or the lower 
branches axillary. Calyx-tube *1 inch across, cuii-shaped, 
glabrous or hairy, teeth -06 inch long, triangular. Drupe 
.1-5-2 inches long, with 5 broad coriaceous wings, wings over 
•5 inch wide, striate with numerous horizontal veins. \’em. 
Sain, aisan (Ka.) 

Sub-Himalayan tract. Common near the Jumna becoming rarer 
further west and stopping before the Ravi. Sapwood reddish or yel- 
lowish-white, heartwood dark-brown with darker streaks. The wood is 
very hard and heavy but not very durable. It is used for building and 
many other purposes. The tree is of little importance in the Punjab, 
being common only in the Kalesar Reserve. The growth is fairly fast 
and the stem usually cylindric and little-branched. Flowers : June — 
August, 

2. ANOCEISSUS, WaU. 

(From the Greek, ano , above, and geisson , a covering roof.) 

Deciduous trees. Leaves alternate or subopposite, without 
glands. Flowers snjnll, yellow, in dense, globose, axillary, pe- 
dunculate heads. Cal^'x-tuhe produced above the ovary as a 
slender persistent beak, expanding into u 6-lobed campanulate 
deciduous limb. Petals 0. Stamens 10, biseriate. Disk of 6 
episepalous hairy processes. Ovules 2. Fruits packed xn 
dense heads, small, compressed, 2-winged, beaked. Distrib. 
Species 5 ; one African, the rest Indian,, 

Bark whitish -grey ; leaves mostly over 2 
inches long; peduncles mostly branch- 
ed ... 1. A. latifolia. 

Twigs slender pendulous; leaves mostly 
under 1*5 inches long, penduncles un- 
branched _ ... 3. A, pendula, 

1. AnogeisstjS latifolia. Wall, Cat. (1828) No. 4015. — i 
A tall tree, bark smooth whitish-grey. Leaves 2-4 by 1-2-5 
inches, .elliptic, acute or obtuse, glabrous or nearly so ; petiole 
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•3-5 inch long, riower-heads -25-3 inch diameter, on short 
axillary peduncles 1 or more from the same leaf- axil, often 
branched. Calyx-tube -08 inch long, ^ pubescent, the cam- 
panulate limb *08 inch across, teeth minute, broad-triangular^ 
iStamens exserted. Pruit about *2 inch long excluding the 
beak and nearly as much across the wings, yellowish-brown, 
beak as long as or longer than the nucleus. Vem. Dhao (Ea.) ; 
chdl, bdJcli^ 

Sub-Himalayan tract and Si^ralik Hills from the Ravi eastwards, 
common and often more or less gregarious. Wood grey, hard, shining, 
smooth, with a small purplish-brown irregularly shaped heartwood. 
Tough and elastic but not durable when exposed. Usually of small girth 
but good height growth with an erect little-branched hole. It is used 
for agricultural implements, house building, &c. The leaves are used for 
tanning and the tree gives a gum which is used for calico printing- The 
foliage turns a copper color in the cold season and is shed in the hot 
weather. Flowers : May — June. 

2. Anogeissijs pendtjla, Edgeiv. in Journ. As. Soa. 
Beng. XXI (1853) p. I7l. — small tree, bark smooth grey 
often silvery, twigs 3 lender pendulous. Leaves •7-1*2 by -4—6 
inch, elliptic or obovate, obtuse or acute, usually mucrouate^ 
base narrowed, glabrous or more or less adpressed silky ha:^ 
on both sides; petiole *1 inch long. Flower-heads *2 inch dia- 
meter, on slender axillary unhranched peduncles. ^ Fruit about 
*2 inch long and broad, excluding the beak which is about 
half as long as the nucleus. Otherwise as for A. latifoUa^ 

Hills of the South-East Punjab; Tanki Hill, Gurgaon. Also 
near Delhi but scarce. The principal tree of Rajputana where it is 
gregarious and covers the rocky hills often almost to the exclusion of 
other plants. It would be worth introducing a few plants into the Pabbi 
Hills in the hope that it may spread naturally. This would probably 
have to he done by planting as sowings have not been successfol when 
tried in J aipur State where the tree is abundant. It is occasionally cul- 
tivated and is very ornamental when well grown. The foliage in the 
cold weather turns a dull red-brown color and is shed at the beginning 
of the hot weather. "Wood similar to that of A. latifolia. Flowers : Au- 
gust — September. 

3. COMBRETUM, Linn. 

(A name used by Pliny for some climbing plant which has not been 
identified by modern botanists.) 

Trees, sbrubs or undersbrubs, often climbing. Leaves^ 
usually opposite. Flowers bisexual or polygamo-dioecious, in 
spikes, racemes or panicles, 4-5-merous. Calyx-tube cylindric, 
^5-aiigIed, the angles alternating with the calyx-teeth, some- 
times with additional angles which run up into the calyx-teeth, 
limb campanulate 4-5-fid. Petals 4-6, usually small, rarely 
wanting. Staniens usually 8 or 10, biseriate. Disk thin, at 
the base of or lining the calyx-tube, iu the latter case en d ing’ 
in a hairy ring. Ovules 2-6. Fruit dry, usually indehiscent, 
4-6-angled or -winged. Distbib. Species about 160; Tropi-^ 
eal Asia, America and A&ica, also in Soufli Africa. 

A climbing shrub. Flowers 5-merous ... 1. 0. decandrum. 

An undershrub. Mowers 4-merou8 ... 2, €. namim. 
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1. COMBEETUM DECANDEXJM . Roxh. CoT. PI. I (1796) p. 
43, t. 59. — A large climbing slirtib, young parts silky-pube- 
scent. Leaves opposite, 3-5 by 1-5-3-5 inch.es, elliptic-oblong, 
or elliptic, abruptly acuminate, glabrous -when mature, lateral 
nerves G-8 pairs, prominent beneath, arcuate; petioles •2—4 
inch long. Flowers -2 inch across, greenish-white, in dense 
villous racemes about 1 inch long, the racemes arranged in 
large terminal panicles in the axils of leaf-like creamy-white 
bracts 1-2 inches long; bracteoles -2 inch long, linear-lanceo 
late, villous, subpersistent. Oalyx-tube nearly -1 inch long, 
hairy; limb cup-shaped, as long as the tube, hairy; lobes 
linear-subulate. Petals 5, small, oblong, glabrous. Stamens 
10. Fruit 1 inch long, -5-8 inch broad, oblong or elliptic, 
with 5 papery wings. 

Sub-Bimalayan tract. Nahan State, near the Jumna. Abundant 
on the Punjab and United Provinces border on the road to Chakrata. 
Flowers : February — March. 

2. Gombretum jstanum, Buck, -Ham. in D. Don^ Prodr. 
FI. Nep. (1825) p. 219. — An undershrub up to 2 feet bigb, 
sending up annual woody sboots from a stout rootstock, 
lieaves opposite and alternate, 2-4 by 1-2-2-5 inches, broadly 
elliptic, ovate or obovate, coriaceous, glabrous, very incon- 
spicuously punctulate on botb sides, lateral nerves 3-4 pairs, 
arcuate; petiole -1-2 inch long, scurfy. Flowers *25 incb 
across, white, in simple or few-brancbed racemes 1-4 inches 
long; bracteoles linear-spatbulate, caducous. Calyx-tube -15 
incb long; scurfy; limb funnel-shaped, nearly *1 inch long, very 
hairy within ; lobes tiiangular-ovate. Petals 4, cuneate-obo- 
vate, exceeding the calyx-lobes. Stamens 8, much exserted. 
Fruit 1-5 inches long by 1 inch broad, elliptic, pink or red, 
with 4 broad papery wings. 

Suh-Himalayan tract from the Indus eastwards. Apparently not 
common. I have collected it once in the Massar Reserve, Hazara. A 
Bhrub of grassy places in Ohil forests and on fire-lines. This is one of the 
plants which Brandis suggests has become dwarfed by annual jungle 
Ares, — mde the remarks under Grewia sapida. According to Haines -Sie 
leaves are red when young and turn brilliant red in winter before falling: 
Flowers: March — ^April. 

CoMBRETUM coooiNBUM, LamJc . — ^A climbing shrub. Leaves about 4 
by 1'7 inches, oblong, glabrous. Racemes 2-5 inches long, arranged in 
terminal panicles, the lower axillary. Calyx-tube *2 inch long ; limb *15 
inch long, campanulate, teeth short, triangular, ciliate. Petals 6, ellip- 
tic, *2 inch long, brilliant scarlet. Stamens 10, much exserted. 

Native of Madgascar and Mauritius. Occasionally grown in gar- 
dens in the plains and very handsome when in flower. Flowers : June — 
September. 

Quisqaiis indica, Zinn. — A large subscandent shrub. Leaves oppo- 
site, 2-4 inches long, elliptic, acuminate, rusty-pubescent beneath and on 
the nerves above; petioles *2-*4 inch long. Flowers 2*5 inches long, 1*5 
inches across, at first white, soon turning pink, in axillary and terminal 
spikes, Oalyx-tube very slender, 2*5 inches long, limb 5-toothed. Pe- 
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tals btovate-oWong with broad bases. Stamens 10, 6 shortly esserted 
opposite the petals, 5 snhincluded- 

Tt' (' n 5 to Malaya. Commonly planted in gardens and known 

as -'"V I?''” , Creeper. Rarely fruits in Northern India. ^ Plowecs 
most of* the year, white, sweet-scented, appearing at night out turn 
pink at daybreak. 

XLI. MYRTACE/E. 

Trees or shrubs. Leaves usually opposite entire and ever- 
green, often with an intra-marginal vein and gland-dotted. 
Finwers almost always bisexual, regular, perigynous or epigy- 
noiis. Calyx-tube adnate to the ovary and often prolonged 
above it, limb 4-5-fid or -partite, peristent or deciduous, val- 
vate or imbricate, or forming a deciduous calyptra. Petals 
4-5, imbricate, sometimes united into a calyptra, rarely 
wanting. Disk lining the cal 37 x-tuhe. Stamens nun^ious, 
free or connate or in bundles which are usually opposite the 
petals; anthers usually dorsifixed and versatile, connective 
often bearing a gland, cells dehiscing longitudinally or some- 
times hy pores. Ovary 1-celled with 1-many ovules or more 
-olten 2-many-celIed with many ovules; style simple; stigma 
simple. Fruit a berry, drupe, capsule or nut-like. Disteib- 
A large family in tropical and sub-tropical • regions of both 
hemispheres. 

Leaves opposite, entire, gland-dotted 1. Evgeiiia 

Leaves alternate, crenate-serrate, not 
gland-dotted ... 2. Careya. 

1. EUGENIA, Linn. 

fin honor of Prince Eugene of Savoy of the 17th century, a patron 
-of botany. Distrib. Species about 650; throughout the tropics but 
mainly in Asia and America.) 

" Eugexia Jambolaxa, LamTi, Encyc. Method. Ill (1789) 
p. 198. — large evergreen tree, bark light-grey nearly 
smooth. Leaves opposite, very variable, usually 3-6 by 1-5-2 *5 
inches, lanceolate, elliptic-oblong or broadly ovate-elliptic, 
•acute, acuminate or subobfuse, coriaceous, smooth and shining 
above, pellucid-punctate, main lateral nerves very numerous, 
fine and parallel, uniting into an intramarginal nerve ; petioles 
•3-1 inch long, channelled. Flowers about -3 inch across, 
^dirty-white, fragrant, arranged mostly in threes in trichoto- 
mous panicles usually below the leaves. Calyx-tube -2 inch 
long, tmbinate; limb truncate or obscurely* 4-lobed. Petals 
united into a thin, membranous calyptra. Stamens numerous ; 
anthers small, versatile, dehiscing Ions ritudinally. Ovary in- 
ferior, 2-celled ; ovules many in each cell ; style filiform ; stigma 
small. Fruit very variable in size, up to 1 inch long, obovoid- 
loblong or sub-globose, crowned with'tbe truncate calyx limb. 
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first pink tlien black with, pink juicy pulp. Seed 1. The 
Jaman, Vern. Jdman, 

Sub-Himalayan tract from the Rawalpindi District eastwards. Often 
planted and self-sown. As a wild tree it is found mainly along streams 
and in<Tery moist places, with less -coriaceous and more lanceolate leaves. 
This form is var. caryophyllifolia^ it is very common in Kangra. Vem. 
hathdman. The Jdman is frequently planted for its; fruits which are 
rather astringent. It is 'also used (var. caryophyltifolia) to shelter 
mango groves in the Amritsar District and elsewhere, being planted 
close together as a wind-break round the groves. The wood is reddish- 
brown, tough and hard but' not very durable excepti under water. An 
Excellent shade and avenue tree on moist deep soil. Flowers : March — 
May. 

Eugenia Jambos, Linn . — ^A small evergreen tree. Leaves opposite, 
-5-6 by 1-1-5 inches, lanceolate, acuminate; petiole *2 inch long, very 
stout" Flowei-s greenish -white, 2-3 inches across, in short terminal 
corymbs. Berry 1-2 inch diameter, globose or obovoid, yellow or pink, 
with a rose like aroma when ripe. The Hose Apple^ 

Indigenous to Malaya and Uppen Burma. Occasionally grown in 
gardens in the plains. It does only fairly well in Lahore. Flowers: 
April — ^May. 

Eugenia bractbata, Hoxb. — ^An^ evergreen shrub, young shoots and’ 
inflorescence rusty-pubescent. Leaves opposite, 1-3 inches long, elliptic. 
Flowers *3 inch across, white, on slender axillary l-flowered peduncles 
which are usually paired. Calyx-lobes 4, distinct* Petals 4, 'free. 
Berry *5 inch diameter, orange or scarlet, globose, 1-2-seeded, tipped by 
the persistent calyx-lobes. 

Indigenous to South India and Assam. Occasionally grown in gar- 
dens and not unlike the Myrtle, Flowers : May. 

2. CAREYA, Roxb. 

(In honor of the Rev. William, Carey, of Serampore, a distinguished 
botanist, who published Roxburgh’s manuscript Flora Indica. Distrib. 
Species A ; India and North Australia.) 

Oareya abborea, Roa^h. Cor. PI, III (1819) p. 14, t. 218, 
— A. medium-sized deciduous tree, bark dark-grey exfoliat- 
ing in ttin strips. Leaves alternate, 6-12 by 3-6 inches, broad- 
ly obovate or obovate-oblong, rounded or shortly acuminate, 
crenate-denticular, rather membranous, glabrous, lateral ner- 
ves 10-12 pairs ; petiole Cl-7 inch long, stoiit, margined.^ Flow- 
ers 2-5-3-5 inches across, white, ill-smelling, sessile, in thick 
swollen hard terminal spikes each with a central elliptic hract 
and two linear lateral ones. Calyx about 1 inch long, tube 
campanulate, not produced above the ovary; lobes 4, rather 
shorter than the tube,^ oblong, obtuse, stiff, erect. Petals 4, 
i-5-2 inches long, elliptic-ohlong, obtuse or subacute. Sta- 
mens very numerous, epigynous, in several rows; filaments 
equalling or slightly exceeding the petals, connate into a tube 
at the base, the innermost and outermost rows usually without 
anthers ; anthers versatile, dehiscing longitudinally. Disk an- 
nular, crowning the top of the ovary. Ovary 4-celled (rarely 
6-celled) ; ovules numerous, hiseriate, axile. Fruit 2*5-3 inches- 
diameter, globosie, green, glabrous, crowned with the calyx- 
segments and remains of the style. 

Sub-Himalayan tract from the Kangra District eastwards, rather 
local. Usually a small tree but reaches a fair size on good soil. Heart- 
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.wood rather scanty, dnll-red or reddish-brown, hard, durable, sapwood 
whitish- An ornamental tree but very rarely cultivated. _ The leavaa 
turn red in the cold season. Flowers in March and April when the 
leaves are being renewed. 

Mtbtus COM3IUNIS, Linn , — ^An evergreen shrub. Leaves opposite, 
about 1 inch long, ovate-lanceolate, pellucid-punctate. Flowers *5 inch 
diaineter, white, usually solitary on slender axillary peduncles *5-' 7 inch 
long. Calyx-limb 4-5-cleft. Petals 4-5, free. Stamens numerous. 
Ovary 2-3-ceIled. Berries black. The Myrtle, 

Indigenous to South Europe extending^ to Afghanistan. The genus 
is only distinguished from Eugenia by the embryo. The Myrtle is often 
cultivated in the Punjab. It is apt to be mistaken for Eugenia bract eat a 
but has smaller leaves and rather larger flowers which are almost always 
solitary. 

PsioiuM GrYAVA, Linn , — large shrub or small tree. Leaves op- 
posite 4-6 inches long, oblong or elliptic-oblong, glabrous above, pube- 
scent beneath, pellucid-punctate, lateral nerves 15-20 pairs, prominent,, 
strongly curved near the edge and joined by intramarginal veins pe- 
tioles -l-'S inch long. Flowers 1 inch across, ul'iLe; peduiu-lC'j ’o-l'o 
inches: long, axillary, l-S-flowered. Calyx-tnbe adnate to the ovary and 
produced above it, the upper free portion entire, closed in bud at length 
bursting irregularly into lobes. Petals 4 or 5, free. Stamens numerous. 
Ovary 4-5-celled, the parietal placentas almost meeting in the centre; 
ovules numerous in each cell. Fruit a globose or pyriform' berry 2 inchea 
long or more. Guava. Yern. Amriid, 

Indigenous to Mexico. Frequently cultivated for its fruits. Flow- 
ers: May. 

Bareingtoxia acutaxgula, Goertn. — ^A medium-sized tree. Leaves 
alternate, crowded towards the ends of the branches, 2*5-6 by l*2-3*2‘ 
inches, ob ovate-oblong or oblanceolate, crenate or denticulate, base nar- 
rowed. epiincr.te. petioles •l-‘2 inch long. Flowers ‘S-S inch across, 
deep-sca:*lei, fragriint, in slender pendulous many-flowered racemes 6-15 
inches long. (Jalyx *2 inch long, the tube not produced beyond the 
ovary; lobes 4, equalling the tube, oblong, rounded, ciliate. Petals 4, 
adnate to the staminal-tube. Stamens numerous, filaments *7 inch long 
csonnate into a> ring. Ovary 2-eelled. Fruit 1 .inch long, oblong, bluntly 
quadrangular, slightly narrowed towards the truncate ends, crowned by 
the small persistent calyx-lobes. Seed 1. 

Indigenous east of the Ganges. Grown in gardens for its flowers 
and does well. Flowers: June. 

CALLISTE3I0N VI3IIXAL1S, Gheel . — Small evergreen tree, young 
shoots and inflorescence loosely hairy. Leaves alternate, 2-3*5 by 
incji linear-lanceolate, narrowed at^both ends, sharply pointed, not rigid, 
midrib and marginal veins conspicuous, gland-dotted. Flowers crimson, 
in terminal spikes 3-6 inches^ long, the branches^^on growing! through 
the spikes. Calyx-tube *15 inch long, campanmate; lobes 5, obtuse. 
Petals 5, about *2 inch long, suborhiciilar. Stamens very numerous, 1 
inch long, filaments connate at the base, crimson, anothers dark. Ovary 
8-4-celled; ovules numerous. Fruit a woody cupsbaped capsule *2 inch 
long and nearly as much across the .truncate apex. C. lanceolatus^ Hort,. 
Ind. The Bottle Brush Tree, 

Indigenous to Queensland and New South "Wales. Often cultivated 
in gardens in the plains and in Abbottabad. Other species of the genua 
Lave been introduced but they are rarely seen. Flowers: March — 
August. 

MbixALEttca Letjoadendeon, Linn . — An erect evergreen tree with soft 
spongy white bark which peels off in thin layers. Leaves alternate. 
2-4 by •4-*7 inch, elliptic-oblong, thick, longitudinally 3-7-nerved, gland- 
dotted; petiole very short. Flowers creamy-white, in dense terminal 
spikes about 2 inches long, the branches soon growing throu^ the" 
spikes. Calyx-tube *12 inch long, ovoid, lobes 5, short, orbicular 
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Petals about *1 inch long, suborbicular. Stamens less than *5 incli 
long, filaments connate into bundles of 5-8, opposite the petals. Ovary 
G-ceiled^ ovules numerous. Fruit a woody capsule about *2 inch across, 
globular or hemispheric. 

Indigenous to Australia and Malaya. Cultivated in the Punjab. 
The tree varies considerably, the form usually seen in the Punjab has 
small leaves as above described but a form with leaves 6-8 inches long 
has also been introduced. This form .has much the appearance of an 
Euci lyptu.s, it dowers in March and has drooping leaves, twigs and 
inflorescence. The small-leaved form flowers iri October. 

Melaleuca genistieolia, Smith , — small elegant tree. Leaves 
alternate, up to *7 by *1 inch, linear-lanceolate, acute, spikes about 1 
inch long, at first terminal. Calyx-lobes triangular. Stamens *2 inch 
long, yellow. 

Indigenou'i to Australia. Has long been grown in Saharanpur and 
recerc'y in Lr.jiore. Flowers: April. 

Ere vLYTTUs. VKeritier . — ^Evergreen trees or shrubs, usually glab- 
rous, roiichiiig a gigantic size, usually secreting aromatic resin- 

ous gum. Leaves usually alternate, mostly vertical, more or less fal- 
cate, vlnr.'l-r’.-ittod. generally thick, penniveined, always with an intra- 
mrirdr.-:! vein. In seedlings the leaves are usually opposite and gene- 
ra’Iy -'i-uci-cnrly shaped from those of mature plants. Flowers ebrac- 
teate, usually white, in simple or paniculate umbels, bisexual. Calyx- 
tube adnate to the ovary and often produced beyond it. ^ Orifice of the 
calyx-tube closed in bud by a cap (operculum ^ variously interpreted as 
representing the petals or calyx-limb or both) which falls ofl when the 
stamens expand. Stamens numerous, in many rows, mostly free, usual- 
ly inflexed in bud. Ovary inferior, 3-6-celled; ovules numerous, axile; 
style undivided. Fruit a capsule opening at the top by 3-6 valves, 
■usually hard and woody. Seeds numerous, minute or rathet small, 
comparatively few fertile, these being somewhat larger than the abor- 
tive ones. Distrib. Species about 150; almost confined to Australia, 
a few in the neighboring islands, 

Yery many species have been introduced into India and some are 
commonly planted in all large stations in the plains. Their cultivation 
has been taken ujp from time to time by the Forest Department, df 
recent years particularly in the Simla Hills so that a few notes on 
their cultivation and the description of the species most often seen 
have been given. 

Cultivation. — ^Eucalypts may be sown direct in seed beds and 
under favorable conditions for the species selected require no further 
attention beyond weeding and thinning out the plants when too crowd- 
ed. Some species which damp off readily when grown in pots do not 
suffer nearly so much in seed beds provided the drainage is good. This 
method of growing eucalypts is only’ available in favorable localities 
and in the plains the seed is usually sown in pots. Light soil must be 
used and the seed should he sown fairly thickly and lightly covered. 
The young plants need slight protection from the sun in the middle 
-.of the day and, are particularly sensitive to excessive moisture. As 
soon as the seedlings are large enough to handle they should be put into 
•separate pots to be planted out in their permanent situations when 1-2 
feet high. The most critical period for young plants is the first mon- 
soon and ^any species which stand the rains well when 3-4 feet high, 
may^ die off in largei numbers if the monsoon starts when they are* only 
'3-4 inches high. If the seed is sown early in March most species will 
be larg^ enough to plant out as soon as the rains begin but for some 
species and in ’places where thd winter is not too damp and cold sowing 
in! October gives better results, 

Eucalypts form a deep ta]p root and consequently do not transplant 
well except when they are quite small. As far as is known all species 
are highly^ light demanding and coppice well. The rate of growth in 
imany species is fast, but it is not so in all, though some make pheno- 
’•jnenally rapid growth. The timber is usually very hard and heavy^ 
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but warps and splits badly especially when sawn from young trees and 
if the centre of the tree* has not been avoided when sawing. Young 
■plants are subject to attack by white ants, and when these are very 
numerous it is difficult to grow eucalypts. 

The species are difficult to discriminate and are variable under cul- 
tivation, no one character can be relied upon to distinguish them. 
Some species show a great variation from the types met with in Aus* 
tralia, and if this variation continues at the same rate they will in a 
few generations become quite unrecognisable. As, however, seed is con- 
stantly being imported from Australia I have based the descriptions on 
the types met with in that country. The following key does not take 
into account abnormal forms which can only be identified from the sum 
of their characters. 

I. Bark on the stem and branches lough, 
hard and deeply fissured. (Ironharhs). 

Leaves alternate. 

Capsules large, '25 inch diameter or 
more, valves enclosed, capsule with a 
rim ” more or less contracting the 
mouth ^ ... 1. E. sideroxylon. 

Capsules smaller without a “ rim.*’ 

Operculum long, conical, exceeding 
the calyx-tube ... 2. E, sideropJiloia. 

Operculum short, not exceeding the 
calyx-tube. 

Anthers opening by ample lateral 
pores < ... 3. iSr. crehra. 

Anthers truncate, opening by 
small terminal pores ... 4. E. paniculafa,^ 

Leaves opposite ... 5. E. melanophloia. 

II. Bark of a fibrous or fiaky character, 
rough, but not hard or deeply fissured or bark 
rough on the stem and smooth on the branches. 

Valves enclosed. 

Leaves paler beneath; anthers opening 
by slits ... 6 E. rohusta, 

. Leaves equally colored on the two sur- 
faces; anthers opening by pores ... 7. E. hemiphloia. 
Valves exserted. 

Fruits -3- *4 inch diameter; umbels 
solitary. 

Border of capsule more or less 

depressed 8. E. Kirtoniana. 

Border of capsule very convex ... 9. E. rudis. 

Fruits *2 inch diameter or less ^ , umbels 
mostly panicled ... 10. B. microtheca, 

III. Bark on stem and branches smooth, 
sometimes rough near the base of the stem. 

(Gums), 

Valves enclosed, leaves lemon-scented 11. E, citriodora. 
Valves exserted. 

Capsules large *7-1 inch diameter ... 12. E. glohulus. 
Capsules small. 

Top of the calyx-tube concave leav- 
ing a space between the edge of 
the calyx-tube and the slightly 
exserted valves ... 13. E. saiigna. 

Top of the calyx-tube convex, valves 
completely exserted. 

Operculum long, conical ... 14. E. tereticomis*, 
Operculum short, abruptly 
pointed. ...15. E, rostraia* 

Operculum hemispheric; flow- 
' ers subsessile ^ 16- E. alia. 
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1. Eucalyptus sibeeoxylon. A: Cunn. in Mitch. Jomn. Trop, 
Austral. (1848) p. 339. — A large tree, bark very hard and rough, heaves 
usually 4-5 indies long, only slightly falcate, often glaucous, those of 
seedlings narrow-linear. Flowers rather large, in axillary usually 3- 
fiower^ umbels, often pink or crimson. Operculum conico-hemis- 
pheric, pointed, slightly shorter than the calyx-tube. Anthers small, 
truncate, opening by small terminal pores. Fruits about -4 inch long by 
'3 incli diameter, slightly contract^ at the mouth which is furnished 
with a thin fairly broad deciduous rim, valves completely enclosed. E. 
leucoxylon Brandis^ hid. TreeSj p. 327, ex parte. Bed Ironbaric. 

Indigenous to East Australia from Queensland to Victoria. Cul- 
tivated in Abbottabad and Changa Manga. The stem is usually crooked 
and gives off large branches. It does badly in Changa Manga, and the 
heartwood of stumps and standing trees is eaten by white ants. It 
cannot, therefore, be recommended for the plains, but a red flowered 
form with glaucous bluish foliage is very handsome and grows well 
in Abbottabad. Flowers: September. 

2. Eucalyptus siderophloia, Benth. FI. Austral. Ill (1866) p. 220, 
— A large tree, with straight stem, bark not so hard or deeply fissured 
as in E. sideroxylon. Leaves 3-6 inches long, usually falcate, rather 
thick, those of seedlings broadly ovate, coarse. Flowers in axillary or 
terminal paniculate umbels. Operculum conical, usually exceeding the 
calyx-tube. Anthers small, globose, opening by oblong slits. Fruits 
abouT} -20 inch across, not contracted at the mouth, valves usually much 
exserted. Broaddeaved Ironhaih, 

Indigenous to Queensland and New South Wales. Planted in 
Changa Manga. This tree grows well in the and in Australia 

yields a valuable timber. Usually easily re<o^i*’zo'i fi-o r other Ironbarka 
by its coarse foliage combined with the long operculum and exserted 
valves to the fruit. A somewhat abnormal form with less coarse foliage 
and valves of the capsule scarcely exserted is grown in Lahore and 
Delhi. Flowers: April. 

3^ Eucalyptus cbebka, F. v. M. in Journ. Linn. Soc. Ill (1859) 
p. ^ 87. — large tree, stem sometimes forked, often with numerous 
switchy branches, bark very hard and rough. Leaves 3-6 inches long, 
usually falcate, narrow, those of seedlings narrow^'-linear. Flowers nor- 
mally very small, umbels axillary or paniculate. Operculum hemis- 
pheric or low-conical, not exceeding the calyx-tube. Anthers opening 
by ample lateral pores. Fruit very variable, normally ’l-*2 inch dia- 
meter more or less contracted at the mouth with enclosed valves, but a 
common form in India has the fruits fully *2 inch diameter witn the 
valves more or less completely exserted. Narroio-leaved Ironbarh. 

Indigenous to Queensland and New South Wales. Cultivated in 
Lahore, Amritsar, Nurpur, Kangra, &c. The normal small fruited 
form is not ^sily mistaken, hut the large fruited forms are exceedingly 
like E. paniculata^ differing however in the anthers. The forms witlt 
prominently exserted valves to the fruit are apt to be mistaken for JS. 
siderophloia from which they can be distinguished by the shorter oper- 
culum and much less coarse foliage especially of seedlings and sucker- 
shoots. The timber is one of the best of the genus, imported sleepers 
of E. crebra having given excellent results on the O. & R. Railway. 
The growth is slow for Eucalyptus, but I have seen a tree in Amritsar 
fully 100 feet high and 7 feet in girth which cannot he more than about 
60 years old and may be considerably less. Flowers: December — ^Janu- 
ary. Closely allied to this species is E. Staigeriana, F. v. M., it is 
grown in Saharanpur and possibly will be found in the Punjab. It is 
easily recognized by its lemon-scented foliage combined with the rough 
bark. 


4. Eucalyptus paniculata, Sm. in Trans. lAnn. Soc. Ill (1797) 
E>. 287. — ^A large tree, bark not so rough as in E. crebra. Leaves 4-5- 
)y 1 inch, usually not falcate, those of seedlings not very different to 
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the mature foliage. Umbels in terminal panicles. Operculum low- 
conioalj as long as or shorter than the calyx-tube. Anthers truncate, 
opening b:p minute terminal pores. Fruits usually about *25 inca dia- 
meter, *3 inch long, valves usually enclosed. White or Grey Ironoarh. 

Indigenous to New South Wale^ o':tc7idi:ig into the neighboring 
states. This tree has been grown and di'Cribute*! from the Botanic 
Gardens, Saharanpur, for many years. The timber is valued in Aus- 
tralia for its strength and durability but it is not proof against white 
ants. The tree is apt to he mistaken for E. crehra, see the remarks 
under that species. There are a few specimens in Changa Manga. Flow- 
ers : September — October. 

5. Eucalyptus aielanophloia, F. 'v. i!/. in Jonrn, Linn. Soc. ill 
(1859) p. 93. — ^A fairly large tree, stem usually straight, little-branched, 
bark very dark colored, rough. Leaves opposite (in the form grown 
m India), 1*5-3 by 1-2 inches, not falcate, glaucous especially on young 
plants. Umbels lu panicles. Operculum hemispheric, pointed or very 
low-conical. Anthers opening by ample lateral pores. Fruits *2 inch 
diameter, goblet-shaped, often contracted at the mouth, valves enclosed. 
Silver-leaved Ironharh. 

Indigenous to the drier parts of Queensland and New Sonth Wales. 
Cutivated in Lahore, Delhi and Changa Manga. The growth in height 
is fast but young plants are apt to be spindly. The tree stands drought 
well. The leaves turn a peculiar slaty colour when dry. Flowers : 
May — June. 

6. Eucalyptus robusta, Sm. in Bot. N. HoZL (1793) p, 39. — A 
medium sized tree, bark rough but not hard, flaky. Leaves 4-6 inches 
long, ovate-iaiiceolate, placed horizontally, dark-green above, paler 
beneath, acuminate, those of seedlings similar to the mature leaves. 
Flowers in axillary umbels, 3-10-flowered, peduncle flattened. Oper- 
culum conical, about equalling the calyx-tube. Anthers opening by slits. 
Fruits about *5 inch long, *3 inch across, ovate-truncate, valves coher- 
ent, enclosed. Swamp Mahogany. 

Indigenous to New South Wales and Queensland. Grown in Lahore, 
Elapurthala, also in Saharanpur. As its English name indicates the tree 
requires plenty of water and it does not do well without it. Young 
plants are vigorous and ornamental but except in wet places they reach a 
height of only 20-30 feet, are hraneliy and have much dead wood in the 
crowns. It can only be recommended for really wet or swampy places. 

7. Eucalyptus he:‘Eiphloia, F. v M. Fragm. Fhyfo, Ansiral, 
II (1860) p. 62 . — A fairly large tree, bark of the stem more or less 
fibrous, that of the branches smooth. Leaves about 5 by 1*5 inches, mostly 
straight or only slightly falcate, rather thick, in some forms glaucous, 
those of seedlings hroadlj* ovate or orbicular. Flowers in Jioic fi':i>larv 
or terminal 4-10-flowered umbels on angular peduncles. Operculum 
cor.ierl pointed ;ic,nrly as long as the calyx-tube. Anthers small, globular, 
opeuiua by laicriJ pores. Fruit *3 inch long, suhcylindric-truncate- ■ 
ellipsoid, valves enclosed. White or Grey hox. 

Indigenous to eastern Australia, mainly inland. Cultivated in 
Lahore, Changa-Manga and Kot Lakhpat. Does fairy well, but is very 
straggly for a year or two, the leading shoot arching over and being 
replaced two or three times before much height growth takes place. 
Yields a good timber but is apt not to be very straight, and the growth 
is not particularly fast. Flowers: May. 

8. Eucalyptus Eirtoniana, F. v. M, in Eiicalyptographia, Dee* 
YII (1880) sub E, robusta. — ^A large tree, bark rough but not hard or 
deeply fissured, rather fibrous. Leaves variable, mostly .vertical on 
young trees, mostly horizontal on older trees, 5-8 inches long, rather 
thick, equally colored on the two sides, the Juvenile leaves much like 
those of E. robusta, usually xvith a reddish tinge. Flowers rather large, 
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in axillary umbels^ peduncles more or less flattened. Operculum broadly 
conical, about eciualling the calyx-tube. Anthers opening by slits. 
Fruity *4 inch diameter, valves completely exserted. 

Indigenous to New South Wales. Cultivated in Lahore, also in 
Saharanpur. It does well in tlie plains but requires a good deal of 
moisture. According to Maiden (Forest Flora of N, S. W. I, 66) this 
is a variety of B. resuiifera, Sm,, which however although it has been 
repeatedly tried, cannot be grown in the plains. It was formerly grown 
in the CaVob Plantation at Lahore now the grounds of the Punjab Club 
where a good many specimens are left. Flowers : October — November. 

D. Eucalyptus rudis. Endl. in Ennrn. PI, Hiieg* (1837) p. 49. — ■ 
A large or fairly large tree, bark grey rough persistent but not deeply 
furrowed. Leaves 4-7 inches long, more or less curved or often espe- 
cially on young trees ovate, juvenile foliage broadly ovate often with a 
red or bronze hue. Flowers in 3-8-flowered solitary axillary umbels, 
peduncle and pedicels rather slender. Operculum broadly conical, 
slightly exceeding the calyx-tube. Anthers opening by slits. Fruits 
•3 inch diameter, valves completely exserted. 

Indigenous to West Australia, llecently introduced into the Punjab 
and has been making remarkable growth in Lahore, plants three 
years old having reached 30 feet in height and 1 foot 8 inches in girth. 
In 10 years a girth of 4 feet 11 inches has been attained. Appears 
to require a dry climate. In young trees the bark is nearly smooth 
and V <':se' uoi-tly E. riidis is apt to be confused with E. iere 
ticonils. ill E.'tereticoi'iiis the fruits are rather smaller and the oper- 
culum usually Iwi-.ger than in E. ludis. In E. rudis the crown 

is composed of .a.-.- ascending branches which are not found in 

E. tereticornis, Flowers : Cwtooer — I'Ybraary. 

10. Eucalyptus microthbca, F, v. 21, in Journ. Linn, Soc. Ill 
(1858) p. 87. — ^A small or medium sized tree, bark on the stem rough,, 
flaky black or grey, that of the branches smooth. Leaves 3-5 by *5-1 
inch, linear-oblong, straight or somewhat falcate, obtuse, often mu- 
cronute, sometimes glaucous, leaves of seedlings similar to the mature 
foliage. Flowers small in axillary and terminal paniculate umbels, 
Opcrcaluni broadly conical about as long as the calyx-tube. Anthers 
glciju.r*:*, opening^ by lon^ slits. Fruits *2 inch diameter rim very 
narrow, valves thin prominently exserted. 

Indigenous to the dry tropical and sub-tropical portions of Australia. 
Introduced to Lahore in 1912 and in Ohanga-Manga. In both places 
it is growing very well. In Saharanpur on dry unirrigated ground 
it given the best results of all the species tried. This species is 
likely to be mistaken for E. rostraia, but that species has normally 
a smooth bark, solitary axillary umbels, distinctly rostrate opercula 
and much thicker and more woody fruits. Flowers : June, July. 

11. Eucalyptus oitbiodora, Hook, in Mitch, Journ, Trop, Austral. 
(1848) p. 235. — A tail tree with slender erect stem and smooth bark. 
Leaves 6-8^ inches long, lanceolate, usually falcate, bright green, when 
crushed with an exquisite lemon scent, those of seedlings hairy, at- 
tached peltately to the petiole, lanceolate, horizontal. Flowers in 
usually 3-flowered umbels arranged in panicles on short leafless 
hran^es. Operculum hemispheric, abruptly shortly pointed. Anthers 
opening by silts. Fruits rather large, '5 inch long by '4 inch dia- 
meter, ovoid-urceolate, valves deeply enclosed. Lemon-scented Gvm^ 

^ Indigenous to Queensland, cultivated everywhere in gardens in the 
plains, also in Abhottabad. One of the easiest species to recognize by 
its slender smooth stems with the light crown usually at a conSderahle 
distance above the gronnd and its lemon-scented foliage. The timber 
is strong and flexible, being used for shafts, axe-handles, &c. In places- 
w'lere the Tnnters are damp and cold it is difficult to grow from seed 
and to establish when planted out. Seedlings are particularly liable to^ 
damp off during the monsoon. Once established the height growth is. 
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fast, 5-S feet annually. It reaches 100 feet in height but the diameter 
growth is rather poor and I have not seen a specimen 6 feet in girth. 
It stands a heavy rainfall better than most species but is sensitive to 
frost at 4,000 feet. Owing to the slow growth in diameter and difficulty 
in growing seedlings as compared with other members of the genus it 
cannot be recommended i,.r planting. This plant is a lemon- 

scented variety of E. maculafa, JiLcok., bun iu is convenient to treat it 
as a separate species as B. maculafa has been tried in Lahore but with- 
out success, the seedlings being exceedingly susceptible to damp. I'low- 
ers : February — ^iVIarch, 

12. Eucalyptus globulus, LaVill. Voy. I (1799) p. 153, t. 13, — 

A gigantic tree, bark smooth pooling off in long strips which often re- 
rr. Iia::::i ..g on the stem or .'/raiic Leaves S-lO inches long, fal- 
cate-, rather thick, those of seedlings sessile, opposite, hori- 
zontal, broadly ovate, very with a bluish hue. Flowers large, 

axillary, 1-3 together, m.:'y , Cpo^culrm thick, warty, low, 

sbrnptiy pointed. Anthers opening by t'. *7-1 inch dia- 

meter, warty, angular, valves exserted. Blue Gum. 

Indigenous to Tasmania, Tictoria and the mountains of New South 
Wales where it reaches a height of 200-300 feet. The best known of all 
the genus and in consequence the species first tried in the Punjab in 
1S60. The^ behavior is peculiar, for a time in the plains plants grow 
well and often very rapidly but sooner or later, usually in the first mon- 
soon but sometimes not for 2 or 3 years they suddenly die from no ap- 
parent cause. Brandis quoting from a memorandum on Eucalyptus 
written in 1874 says : — The data recorded in that note showed conclu- 
sively that B. globulus does not thrive in the plains of Northern India, 
though it may live and even grow rapidly for a few years it invariably 
(Indian Forester, TII, p. 136). It has been tried almost every 
year since then but always with the same result. I have never seen a 
tree anore than 3 or 4 years old below 4,000 feet. Previous to the big 
frost in 1905 B. globulus was much grown in Abbottabad and a few 
large specimens are still left all more or less badly damaged by frost. 
Even in Abbottabad however conditions are not really favorable for 
B. globulus and of a considerable number of plants planted since the 
frost the best had only attained a height of 12 feet in 4 years, a size 
which B. fereiicornis would have reached in 18 months. B. globulus 
may also be seen in Kulu, Bashahr and the Simla District between 
4,000 and 7,000 feet; at the higher elevations it suffers from snowbreak 
in common with most other species of the genus. Flowers : March. 

13. Eucalyptus saligxa, Sm. in Trans. Linn. Soc. Ill (1797) p. 

285. — A tall tree with straight stem and smooth silvery-grey shining 
bark, commonly dark colored and somewhat rough for a few feet near 
the base. Leaves 4-6 inches long, only slightly falcate, lateral nerves 
numerous, fine, paler beneath. Umbels axillary, 4-8-flowered, ped- 
uncles flattened. Calyx-tube sessile or nearly so. Operculum conical, 
about equalling the calyx-tube. Anthers cpoTi’-n'x by parallel slits. 
Fruits *25 inch diameter, not contracted at ri rim prolonged 

a little above the bases of the valves leaving a narrow space between 
the valves and the rim of the fruit, valves exserted. N . S. TT. Blue' 
Chim or Flooded Gum. 

Indigenous to New South Wales and Queensland on or near the 
coast. Cultivated in Amritsar ^ where it grows well. A well-shaped 
fast-growing species yielding a timber useful for planking and building, 
but not durable. Flowers; May. 

14. Eucalyptus teb-etioobnis, Sm. in Bot. N , Moll. (1793) p. 41. — 
A large tree usually with an erect trunk and smooth ash-colored stem, 
lieaves 6-8 inches long or longer, usually falcate but often mixed with’ 
shorter ovate leaves, those of seedlings ovate. Flowers in axillary 4-8- 
fiowered* umhels. Calyx-tube turbinate on a short rather stout pedicel. 
Operculum conical, exceeding the calyx-tube, usually *5 inch long.- 
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Aiitheris opening by slits. Fruits about *25 inch diameter, riin Cionvex, 
valTes prominently exserted. Foi est Bed Gum» 

Indigenous to Eastern Australi-a from Victoria to Queensland ex- 
tending far into the interior and also to New Guinea. Cultivated in 
the plains and hills up to 4,000 or 5,000 feet. The eommonfst eucalypt 
in the Punjab and with the possible exception of B. rudis the fastest 
in growth. Three trees in Hoshiarpur 15-16 years old averaged 115 
feet in height by 5 feet 4 inches in girth. A tree on poor gravelly soil 
near Haripur, Hazara, 6 years from seed measured 30 feet in height 
and 2 feet o inches in girth. The growth from coppice is still more 
rapid, in Abbottabad shoots reach 15 feet by 7J inches in one year and 
82 feet by 15 inches in four years. The timber is very hard, heavy and 
durable but warps and cracks badly in seasoning. It would be useful 
for po=ts, &c,, and is apparently not eaten by white ants. The largest 
trees i:i Australia are said to be 100-120 feet high by 3-4 feet in dia- 
meter and there are trees fully this size in the Punjab. It yields an 
excellent firewood. Some forms approach E. ro strata^ very closely but 
have shorter and stouter pedicels and the operculum is not beaked, as 
a rule the operculum is very much longer than in E. rostrata. It was 
severely damaged by frost in Abbottabad in 1905 but not so much as 
F. !j^ohiilas or many of the indigenous trees and at 3,000 feet it was 
quite unharmed. Flowers: January — ^April. 

15. Eucalyptus rosteata Sthl. in TAnncea XX (1847) p. 655. — 
A large tree usually not so straight as E. tereticornisf, bark smooth, 
white ur asliy, sometimes more or less rough on the stem but smooth 
on the branches. Leaves 4-6 inches long, more or less falcate, rather 
uniform in size, those of seedlings usually narrow-lanceolate. Flowers 
in axillary 3-12-fiowered umbels, peduncle and pedicels rather slender. 
Operculum hemispheric, beaked, not exceeding the calyx-tube. An- 
thers opening by parallel slits. Fruits about *25 inch diameter, on slen- 
der conspicuous stalks, rim convex, valves prominently exserted. Bed 
Gum. 

Indigenous to all the states of Australia mainly inland. Cultivated 
commonly in the plains. In rate of growth, quality of timber and re- 
quirements it is very close to E. tereticoi'uis, which it often closely re 
senibles , — vide the note under that species. There are specimens 10-12 
feet in girth and over 100 feet high in various places in the Punjab. 
Flowers: May — June. 

16. Eucalyptus alba, Bcinw. ex Blume, Bijdr. (1826) p. 1101. — 
A large tree with smooth white bark on the stem and branched. Leaves 
variaMe up to 5 inches long and broad on young trees or more, deltoid- 
ovate, petioles up to 1'5 inches long. Flowers in axillary umbels often 
below the leaf-bearing portion of the shoots; peduncles short, thick; 
pedicels 0 or very short, thick and angular. Operculum hemispheric 
or 'Jemi-ellipsoid. Anthers oblong, opening by slits. Fruit turbinate- 
hemispheric, *25 inch diameter rim rather narrow, convex, tips of the 
valves exserted. E. 'platyphyllai ¥. v. M. 

Indigenous to tropical eastern Australia extending to Timor. Cul- 
tivated in Lahore. This species when young is inclined to be straggly 
and to throw up a succession of leaders which arch over and are replaced 
until finally a permanent leader is produced after which the growth 
is straight and fairly rapid. Leafless for a short period in spring in 
which character as well as in its broad leaves it diflFers from almost all 
tlie other members of the genus. It can be recommended for orna- 
mental planting, Flowers: April. 

The above 16 species are the best out of over 100 which have 
been tried in North-West India. E. melliodora, F. v. M. has been 
growing well for over 10 years in Lahore, but has not yet flowered 
so that it is not certain that it is true to name though it appears 
to be so. E. punctata., DO. and E. ierminalisj F. v. M, are growing 
well in Debra Dun, the former has not done very well so far in 
Lahore and the latter has not been tried, but should do well if it can’ 
be got over the first monsoon as the young seedlings are very susceptible 
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to damp. E. e.cscrfor, F. v. M. is promising for farther trial. E, 
hlcolor, A. Cunn., E. ochropldo'm. F. t’. M.» M. polycLniltemaj Schau 
and E. ici; Hook., can be grown, but they are very slow and 

crooked and hiive nothing to recommend them^ the conditions of the 
Punjab plains being apparently not quite suitable. The remaining 
species tried have^ failed more or less completely though several ap- 
peared promising for a- year or two until an unusually hot spell in the 
hot weather or during the monsoon killed them. 

XLil. MELASTOMAGE/E. 

Herbs or sKrubs, rarely trees. Leaves opposite (rarely 
tvkorled), simi)le, exstipiilate, often longitudinally nerved. 
Plov-ers usually bi.sexual, regular, usually 4-5-mierous, often 
sbowy. Calyx-tube free or more or less adnate to tbe ovary 
by longitudinal septa ; limb truncate, 3-6-lobed or oalyptrate. 
Petals free, almost always twisted to the right in bud, inserted 
on the margin of tlie calyx-limb. Stamens usually twice as 
many as the petals. 1 -seriate, inserted with, the petals, fila- 
ments bent inwards in bud, anthers usually opening by 1 or 2 
terminal pores. Ovary ushially 3-6-celled; ovules usually 
numerous ; style simple, filiform. Fruit included in the calyx- 
tube, capsular or baccate, breaking up irregularly or by slits 
through the top of its cells. Distrib. A large tropical 
family, very numerous in America. 

OSBECKIA, Linn. 

(In honour of Peter Osbeck, a Swedish botanist and traveller of the 
18th century. Disteib. Species 50; tropics of the old world.) 

OSBECKIA RTELT.AT.\, 1^7?/. Cat. (1828) 17o. 4062.— Au 
erect shrub 4-6 feet high, branches bristly with short ad- 
pressed rigid hairs. Leaves opposite, 3-6 hy 1-2*5 inches, 
lanceolate or elliptic, entire, acuminate, clothed above and on 
the nerves beneath with rather scattered short stout bristly 
hairs, membranous, longitudinally 5-nerved ; petioles *5-1 inch 
long, bristly. Flowers 2-2*5 inches across, pink-pui’pit, in 
few-flowered terminal clusters; bracts *2-3 inch long, ovate, 
bristly, ciliate. Calyx 1 inch long, densely clothed with 
matted stellate bristles ; tube ovoid, partly" adnate to the 
ovary ; lobes usually 4, linear-lanceolate, nearly as long as the 
tube, alternating with smaller linear-subulate "lobes, all deci- 
duous aftei' flowering. Petals usually 4. Stamens usually 
; anthers *5- *6 inch long, yellow, curved, longer than the 
filaments, attenuate upwards, dehiscing hv terminal pores, 
connectives tubercled at^ the base. Ovary" usually 4-celled, 
enclosed within and partially *adnate to the calyx-tube, setose 
at the free apex ; ovules many, axile ; style long. Capsule 
-5-7 inch long, ovoid-oblong, opening at the top by pores, 
included in the calyx-tube which is densely bristly, contracted 
at the neck and produced beyond the capsule. Seeds minute* 
Collett, FI. Siml. fig. 56. 

XT X Himalaya from the Havi eastwards ascending to 5,000 feet* 

Not common but occurs in Kangra and Simla Districts. Also near 
Xaklecli in Basnabr, A very handsome plant in flower. Flowers : Sep- 
tember. 


S 
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OsBEOKiA CHiNENSis, Linn, — A herbaceous plant, also occurs in the 
Kangra district. It has smaller leaves and flowers. The calyx-tube is 
glabrous or has a few adpressed pectinate scales. 

XLIIf. LYTHRACE/E. 

Trees, shrubs or herbs. Leaves usually opposite, entire, 
stipules 0 or minute. Tlowers bisexual, usually regular, cy- 
uiose or paniculate. Calyx iisually free, persistent, 3-6-lobed 
or— toothed, ralvate, sometimes with smaller intermediate 
teeth. Petals usually as many as calyx-lobes rarely fewer, 
imbricate and crumpled in bud, sometimes wanting. Stamens 
definite or indefinite, inserted on the calyx-tube, filaments bent 
inwards in bud. Ovary superior, rarely inferior, 1-6-celled; 
ovules many ; style usually filiform ; stigma capitate, rarely 2- 
10 bed. Fruit capsular or baccate, membranous or coriaceous, 
girt round the base by the calyx or included in or surmounted 
by it, variously dehiscent or rarely indehiscent. Distrib. A 
family mainly tropical and largely American. 

Usually thorny; leaves pellucid-punctate; 

ovary inferior ... 1. rvnica. 

Unarmed; leaves with minute black dots 
beneath; ovary superior 2. Woodfordia 

1. PUN 1C A, Linn. 

(From MaluTii Funiciimj the name used by Pliny, Dxstrib. 
Species 2, one in Sokotra and the following.) 

Pttxica GtRAXAtum, Linn. Sp. PI. (1753) p. 472. A large 
deciduous shrub or small tree, bark smooth, grey, thin; often 
armed with small axillary or terminal thorns. Leaves oppo-* 
site, 1-2*5 inches long, oblong-lanceolate, oblong-elliptic or 
oblong-oblanceolate, glabrous, entire, minutely pellucid-punc- 
tate, shining above, bright-green beneath, base narrowed into 
a very short petiole. Flowers 1*6-2 inches long and as much 
across, mostly solitary, sometimes 2-4 together, terminating 
short shoots, sometimes apparently axillary, sessile or nearly so. 
Calyx-tube campanulate, adnate to and produced beyond the 
ovary, coriaceous, lobes 5-7, valvate. Petals 5-7, obovate, 
scarlet, wrinkled, inserted between the calyx-lobes. Stamens 
very numerous, inserted on the calyx below the petals at 
• arious levels ; anthers elliptic, dehiscing longitudinally. 

« Wary inferior, many-celled, the cells arranged in 2 concentric 
circles; style long, bent; stigma capitate. Carpels early co- 
i^Llescing and owing to unequal growth becoming arranged into 
TWO tiers, 3 in the lower and 5-9 in the upper. Fruit 1*6-3 
inches diameter, globose, tipped with the calyx-limb, rind 
coriaceous, woody, the interior septate with the membranous 
walls of the carpels, each carpel containing numerous seeds 
angular from mutual pressure. Seeds with a watery outer 
coat containing pink juice and a homy inner coat. Pome- 
granate. Vern. Andr^ daruni. 
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Wild in tlie Salt Range and Himalaya 3-6,000 teet. Coinmoa and 
gregarious on dry limestone soils in Hazara bnt bee^rrnna cjfarce lurthev 
east and probably in many places not ind'gencns.. .li'.; a sbrnb ,but 
sometimes a tree I20 feet high and 3-4 ;'eeL g*-'th. The wood is used 
lor firev.'ood but is not good for the purpose. T^e fruit is eateu and 
some of the cultivated varieties are very large. The bark of the root 
is used as a remedy for tape-worm. Flowers mainly in April and May 

2. WOODFORDIA, Salisb. 

(In honor of J. Woodford, a Britisli botanist of the 19tli century 
Distrib. Species 2, one in Abyssinia and the following.) 

WooBFORDiA FLORiBUJiTB \ , Salush. Pcirod. Loncl. (1806) 
t. 42. — All evergreen shrub, branches long sjireading, bark 
peeling off in thin fibrous strips. Leaves opposite or in 
whorls of three, 2-4 by -8-1*5 inches, lanceolate oblong'-lanceo- 
lote or ovate-lanceolate, usually acuminate, base rounded ot 
cordate, glabrous above wben mature and with scattered black 
glandular dots, pale and more or less pubescent on the nerves 
beneath with numerous hlack dots, lateral nerves 6-12 pairs^ 
prominent beneath and joined by intramarginal veins; petiole 
about *7 inch long to the ends of the stamens, red. 
in dense axillary paniculate clusters. Calyx tubular, -3-5 
inch long, red, slightly curved and widened at the moutS. 
which is oblique and has 6 deltoid lobes -05 inch long*, alter- 
nating with 6 smaller accessory teeth, persistent in fruit 
Petals 6, red, scarcely exceeding the calyx-teeth. Stamens 
12, inserted near the base of the calyx-tube, much exserted, 
filaments red. Ovary free, 2-celled, oblong; ovules numer- 
ous, axile; style filiform, exserted. Fruit a capsule, very 
thill, splitting irregularly, enclosed within the calyx-tube 
which is expanded and split in the lower portion. Seeds many, 
minute. Collett, FI. SimL, fig, 57. Vem. DJiawu 

Snh-Himala,van tract and ■*=^H'!r''*ayn ascending to 5,000 foet. Com 
mon. A handsoirie plant when in nower and sometimes cultivated. 
The dowers give a red dye used for dyeing silk. Flowers : February— 
April. 

L\GT5’i^sTU(F,:\nA, TAnn. — Trees or sbriibs. Leaves opposite or near- 
ly so. Flowers usually showy, in axillary and terminal panicles. Calyx- 
tube campanulate, coriaceous, smooth, ribbed or winged, lobes uauallj 
0, ovate or triangular, often caudate, valvate. Petals usually 6, iii 
-erted between tbe calyx-lobes, da'wed, limb more or less orbicular, 
wrinkled, tbe margin crisped. Stamens indefinite, in^serted near tbe 
bottom of the calyx-tube; filaments much exserted. Ovary 3-6-felled, 
sessile at tbe bottom of tbe calvx-tube ; ovules many, axile ; style long, 
bent; stigma capitate. Capsule girt by the persistent calyx, loculi- 
eidally 3-6-valved. Seeds compressed, winged at the top. 

LAGEBSTRCEinA INUIOA, I/inn. — A large deciduous shrub or small 
tree 15-20 feet high. Leaves 1*5-2 inches long, elliptic, sessile, obtuse. 
Flowers 2 inches across, varying from white to! rose or purple. Calyx- 
tube smooth. Capsule -5 by *4 inch, coriaceous. 

Indigenous to CShina. Frequently planted in gardens in the plains 
and in the hills. Usually propagated by suckers or cuttings. Flow- 
ers : May — ^August. 

Lagerstrcbzcea FiiOS-REGiNiE, — ^A large deciduous tree. 

"Leaves 4-8 by 1-5-3 inches, ohlong-lanceolate or elliptic-oblong, acute 

s2 
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or abruptly sliort-aciiniinate ; petioles *2-*3 inch long. Flowers 2-S 
inches across, purple. Caiyx-tube prominently ribbed. Capsule *7-1*2 
by *6-1 inch, rather woody. 

Indigenous to Assam and South India. Frequently grown in gar- 
dens in the plains. The timber is used for many purposes in Assam. 
Flowers ; May — July. 

Lawsoxia IN 25 EMIS, Linn . — A glabrous shrub, twigs quadrangular 
often ending in a thorn. Leaves opposite, '5-1*2 by *2-*6 inch, elliptic, 
rhomboid or broadly lanceolate, acute or obtuse, often mucronate, base 
tapering, petioles 0 or very short. Flowers *3 inch across, white, 
creamy or rosy, in large terminal pyramidal panicles. Calyx broadly 
ro, *oucs 4, ovate, acute, "1 inch long. Petals 4, shortly 
clawed, inserted between the calyx-lobes, limb suborbicular. Stamens 
S, inserted in pairs at the base of the calyx-tube, opposite the calyx- 
lobes. Ovary 2-4-celled; ovules many, axile; style thick; stigma( capi- 
tate. Capsule ’2-*3 inch diameter, depressed-globose, supported bv the 
persistent calyx and tipped with the style. L. alha^ Lamk. FI. Brit. 
Ind., II, p. 573. Vern. Mendhi. 

The henna, probably a native of Persia. Widely cultivated in the 
plains of the Punjab. The leaves are used by natives for dyeing the 
liails. skill and beard. Makes a good hedge. Flowers: June. 

XLIV. SAMYDACE/E. 

Trees or shrubs. Leaves usually alternate and distichous^ 
often pellucid-punctate, stipules small or 0. Flowers regular, 
usually bisexual. Calyx coriaceous, persistent, tube short or 
long, rarely adnate to the ovary; lohes 3-7, imbricate or vaL 
vate. Petals as many as calyx-lobes, rarely more, sometimesi 
wanting, perigynous, imbricate. Stamens definite or inde- 
finite, 1-many-seriate, often alternating with staminodes, equi- 
distant or in bundles opposite the petals ; filaments filiform or 
capillary, free or connate at the base only or throughout their 
entire length ; anthers dehiscing longitudinally. Ovary free 
or rarely adnate to the calyx-tuhe, sessile, 1-celled; ovules 
many or few, on 2-5, usually 3, parietal placentas; style 1, 
entire or 3-fid or styles 2-5, Fruit capsular or rarely inde- 
hiscent, 1-celled, 1-many-seeded, 2-5-, usually 3-valved at the 
apex or throughout its entire length, the valves alternating 
with the placentas. Reeds usually few, often arillate. Dis- 
TEiB. A small family of the warmer parts of the world. 

CASEARIA, Jacq. 

(In honor of Johann Oasearius, a Dutch Missionary in Cochin 
Cliina and a botanical author of the 17th century.) 

Shrubs or small trees. Leaves alternate, distichous, pel- 
lucid-punctate with rod-like or orbicular resin-cavities; sti- 
pules small, caducous. Flowers small, in axillary clusters;* 
pedicels jointed above the base. Calyx inferior, deeply 4-5- 
lobed, lobes obtuse, imbricate, persistent. Petals 0. Stamens 
6-15, rarely more, alternating with as many staminodes; fila- 
ments free or connate into a ring at the base. Ovary free, 
ovules many; style short; stigma capitate or 3-fid. Capsule 
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succulent, globose or ellipsoid, wben dry S-angular or 6-rib^' 
bed, usually 3-Talved. Seeds arillate. Distuib, Species 80; 
tlie warmer parts of the world, most abundant in America. 

Leaves glabrous, stipules *5 inch long ... 1. 0. graveolens. 

Leaves tomentosej stipules minute ... 2. G, tomeiitosa, 

1. Caseabia gbaveoleks, Dalz. in Kew Journ. Bot. IV. 
(1852) p. 107, — small deciduous tree, brancbes long, bori- 
^ontal, glabrous, bark dark-grey with few longitudinal wrinkles- 
Leaves 3-5-8 by 1-5-4 incies, broadly elliptic, obtuse or sbortly 
acuminate, more or less crenate-serrate, glabrous, lateral 
nerves 8-12 pairs; petiole -2-5 incb long; stipules about -5 
inck long, lanceolate-subulate, caducous. I'lo'wers -2 inch, 
diameter, green, with a disagreeable odour, in clusters in the 
axils of the fallen leaves; pedicels short. Cal 3 rx deeply 5- 
lobed, lobes oblong, concave, obtuse, pubescent outside. Sta- 
mens 8 (G-10), alternating with villous staminodes. Style *06 
inch long; stigma discoid. Fruit -7 inch long, ellipsoid, yel- 
low. Aril orange. C. glomemta^ Uoxb. Veam. Chilla. 

Sub-Himalayan tract from the Chenab eastwards. Not nearly as 
common as the following species. The wood is light-yellow, even-grained 
and fairly hard. The leaves turn copper-colored in January. Flow- 
ers : May — June. 

2 Caseabia tomentosa, Eo^b. FL Ind. II (1832) p, 421. 
— A small deciduous tree", branches horizontal, tomentose, 
bark dark-brown on old stems, exfoliating in scLuare flakes. 
Leaves 2-5-7 by 1-5-2-7 inches, oblong or the smaller ovate or 
elliptic, acute, more or less serrulate or sometimes almost entire, 
tomentose especially on the nerves beneath, lateral nerves 8-10 
pail's; petioles -3-5 inch long; stipules minute, caducous. 
Flowers -2 inch across, grenish-yellow, in dense axillary clus- 
ters. Calyx deeply 4-5-cleft; lobes broadly elliptic, obtuse, 
pubescent outside. Stamens 8 (6-10), alternating with short 
clavate staminodes, villous at the apex. Style -03 inch long; 
stigma sub-globose, faintly lobed. Fruit -7 inch long, ellip- 
soid, green. Seeds embedded in a scarlet x^nlp consisting of 
the agglomerated arils. Collett, FI. Siml., fig. 59. "^/eru. 

CUlla. 

Suh-Himalayan tract from the Indus eastwards. Common in waste 
places and open scrub jungles. Wood dirty-white or yellowish, com- 
pact, even-grained, it is not used except for fuel. The leaves are not 
hked by cattle or goats. The foliage turns red before falling. Flow- 
ers: March — ^May. 

XLV. CACTACE^E. 

Succulent plants, the stem very various in form, very 
rarely with well-developed leaves, the leaves usually reduced 
to small scales in the axils of which is an area (areole) bearing 
a tuft of hairs and often prickles and bristles with barbed 
hairs (glochidia). Flowers shov^r, bisexual, usually regular, 
rarely, zygomorphic, usually solitary and springing from the 
areoles, sometimes from between tubercles on the stem, rarely 
panicled. Sepals and petals not sharply differentiated. 
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usually of numerous segments forming a jperianth wticK is 
usually united and tubular at the base; limb salver-shaped, 
funnel-shaped or rotate. Stamens almost always very nume- 
rous, arising from the perianth-tube, rarely from the recep- 
tacle. Ovary inferior, 1-celled; ovules usually very nu- 
merous on projecting parietal placentas; style 1; stigmas as 
many as the placentas, stellately spreading. Fruit a 1-celled 
more or less fleshy berry, very rarely dehiscent or in one 
species a circumsciss capsule. Distuib. A fairly large family 
confined to America with the exception of one genufi which 
was probably transported to Africa by birds in comparatively 
recent times, one species having extended as far as Ceylon. 

The Oactacese contains a numher of plants with edible fruits which 
are cultivated for their fruits by the Indians in Mexico. The most 
important species being Cereus triangularis, Haw., 0. eburnevs^ Salm- 
WYck, (\ giganteus, Engl., G, Tkurheri, Engl., and OpuntUt I'wns- 
Indica, Mill. The last-named species is cultivated for its fruits in most 
varni dry countries and has recently been introduced into Lahore It 
should pei'hapvS he called 0 decumana, Haw., hut is the 0. Ficus-Indica 
of most authors. 

Several species of the genus Opinrtia are naturalized in India and 
have been made to utilize them as fodder for cattle in times 
o:' -ci^rcity. For this purpose the joints are scorched to burn off the 
prickles, then cut up and fed to the cattle with cotton-seed cake or some 
other more concentrated food. The results are apparently satisfactory, 
vide Agric, Journ. Inch, IX, 2, p. 190-196 (1914). 

The cochineal insect, a coccid which yields a red dye formerly used 
for coloring sweetmeats and puddings, was at one time cultivated but 
the coloring matter has since been replaced hy aniline dyes. The in- 
sect feeds on some species of Op'^mtia, ejj., 0. coccinelhfera, Mill, and 
0. // i‘. ' ■■ Haw., but not on all. It is capable of killing the plant 

on 'I'.i-. *' ^ 'Ov'ds and about 1907-1909 it almost exterminated 0, monor- 
cantha in Kaiigra and Hazara. This insect is Go ecus indicua^ Green, 
kno-\vn as the XVild Cochineal: as a source of coloring matter it is in-- 
ferior to the true cochineal, Coccus cacti, Linn. 

OPUNTIA, Mill.— (The Prickly Pears). 

(From Opus, a city of Locris where some species grow plentifully.) 

Erect sbrubs witb jointed flattened stems (in tbe natural-' 
ized species). Leaves very small, subulate, caducous. Flowers 
regular, yellow or red, solitary, sessile from tbe areoles* Peri-- 
antb-segments very numerous, free, erect or spreading. Fruit 
fleshy. Seeds pale with, a bony shell. Distuib. Species 
about 300; from Canada to Patagonia, several naturalized in 
all warm regions. 

AH snecies flower during the hot weather. Vern. Katnli tsaiy 
gangichu, chiffa thor, nagpliam. 

Not prickly; perianth-segments erect; style 
and stamens much exceeding the perianth 1. 0. coceinellifera. 

Hsu ally prickly; perianth-segments usually 
spreading; style and stamens not exceed- 
ing perianth. 

Jo ill is aright grass-green, prickles in tufts 
of cu yoting joints increasing up 

to 10 on older stems ... 2. 0, monacatiilia. 
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Joints dull bluisli or greyisb green. 

Joints about 2 6 inches wide, usually 
without prickles, sometimes the 
prickles present in tufts of 1-3 ... 3. 0, stricia. 

Joints 6-8 inches wide, prickles in tufts 
of about 4-6. 

The largest prickles stout, ^ subulate, 
usually curved, horny; joints undu- 
late ... 4. O. DilleniL 

Prickles slender, straight, grey and 
opaque except when young; joints 
not undulate ... 5. 0. nigricans, 

1. Opitntia GOcciis’ELi.iEER.A. Mill, Gavd , Diet. ed. 8 
(1768) No. 6. — Arborescent or shrubby, 10 feet high, stem 8 
inches diameter. Leaves -3-5 inch long, curved, thick, blunt. 
Joints 10 inches long by 5 inches broad, oblong or oblanceo- 
late, blnnt, rather thick. Areoles usually without prickles, 
glochidia inconspicuous. Flowers about 2-5 inches long, red. 
Perianth campauulate, the outer segments short green. Sta- 
mens much exceeding the perianth ; filaments pinkish-red ; 
anthers yellow. Style exceeding the stamens ; stigmas erecto- 
patent. Berry ellipsoid, 2 inches long, 1-2 inches diameter, 
red. Burkill, Eec, Bot. giirv. Ind., IV, pp. 287-322. 

Probably indigenous to Mexico. Introduced as a food-plant for 
the Cochineal insect. Not common in the Punjab but found in the 
Hoshiarpur District (fide Bukili). Grown occasionally in gardens, e.g., 
Lahore. 

2. Opixxtia MONACAXTHA, ffatc. SvppL PI. Succ, (1819) 

S , 81. — Shrubby, branched from the base, 6-8 feet high. Leaves 
ark-brown, slightly reettrved, *25 inch long. Joints usually 
12 by 3-4 inches variable in size and shape, sometimes 2-5 
feet long, narrow-oblong to broad-obovate, rather thin, bright 
grass-green. Areoles at first with 1 prickle or with' few of 
which one is larger than the others, as the joints become older 
the number of prickles in each tuft increases up to 10; 
prickles straight, uj) to 2 inches long: glochidia numerous. 
Flowers 2-2*5 inches long, 3 inches, across, yellow. Perianth 
rotate, the outer segments short, ovate-acute, green, the inner 
spathulate, acute, denticulate. Stamens half as long as the 
inner perianth segments. Style exceeding the stamens, 
stigmas 5. Berry pyiuform, truncate and deeply depi’essed at 
the apex, hearing tufts of glochidia on the outside, reddish 
when ripe. O, monacantha, Bu'rkill, 1, c. ex paHe, 

Indigenous to Brazil and the Argentine. This species appears to 
have been established in the Punjab longer than any of the others and 
is the only one which has obtained a footing in tlie Sub-Himalayan tract 
where it is found as far west as the Indus and ascends to 4,000 feet. 
It is common in Kangra. It is kept in check by the wild cochineal in- 
sect which periodically destroys it over large areas. Spreads by means 
of the joints getting detached and scattered. The fruits appear to 
ripen fully but on falling off they take root as a whole just as do the 
joints. Seed reproduction, if it occurs at all^ is of no importance in 
spreading this species or any of the Opuniias mentioned. In the plains 
it is widely distributed but less (Common than other species. 
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3. Opxj]S"tia stpicta, Ha%o. Syn. PL Succ. (1812) p. 191. 
— Shrubby, branched from the base, about 4 feet high. Leaves 
*1—16 inch long, conical, gTeen or reddish. Joints about 6 
by 2*5 inches, veiy tmiform in size and shape, elliptic-oblong, 
narrowed at both ends, thick, dull greyish-green. Areoles 
usually without prickles, occasionally with 1, rarely 2 or 3 
straight i^rickles about 1 inch long, glochidia numerous, red- 
dish-brown. Flowers 3 inches across, yellow. Perianth rotate^ 
the outer segments cshort, acute, green, the inner spathulate, 
acute. Stamens half as long as the inner perianth segments. 
Style exceeding the stamens; stigmas 6. Berry turbinate; de- 
pressed at the apex, slightly warty, bearing scattered tufts of 
glocMdiai; dull carmine whW 3^ip^* mpnaccmtJia, 'B.w'kiU, 
Z, c. parte. 

Indigenous to South America. The commonest species in the Cen- 
tral Punjab between the Sutlej and Pavi; less common than other 
species elsewhere. Frequently planted in hedges. The fruits ripen 
but rej’Toduction by seed rarely occurs, the whole fruit on dropping to 
the ground takes root as in the case of 0. monacantha. A closely allied 
species 0. incrmis, DC. has spread over extensive areas in Queensland 
and is one of the main Pest Pears ” in that country. In the Punjab 
however the rate of spreading is too slow for it to be likely to become 
a serious nuisance e.pan- frcm which the country is sufficiently thickly 
inhabited to keep it in check. It is likely to be of use in reclothing 
dry arid hills such as the Pabbi and has been employed for clothing 
some of the brick-kiln mounds in Lahore. 

4. OpxnsTTiA Dillexii, Haw. SuppL PL Succ. (1819) p. 
79. — Shrubby, branched irom the base, about 5 feet high. 
Leaves -15 inch long, pale-green, conical from a broad base. 
Joints 12-16 by 6-8 inches, broadly obovate, undulate, not 
very thick, dull bluish-greeu . Areoles large, bearing 4-6 
prickles, the largest very stout, subulate, firm and sharp, 1-1-5 
inches long,^ usually somewhat curved and of a horny appear- 
ance; glochidia numerous about *5 indi long, yellowish. 
Flowers 3 inches across, yellow tinged with orange. Perianth 
rotate, the outer segments cvate, acute, rounded, with mem - 
branous margins, the inner obovate, rounded mucronate. Sta- 
mens of unequal lengths, vseareely reaching half the length of 
the inner perianth segments. Style stout, exceeding the sta- 
mens; stigmas 5-8, erect. Berry pyriform, truncate, depress- 
ed at the apex, often angular or warty when not fully ripening, 
bearing tufts of glochidia, deep reddish-purple when ripe. 

• Pr<^ably indigenous to Mexico. Apparently an early introduction 
m the Punjab as it is found in the plains as far west as Rawalpindi. 
Commoner in the East than in the West Punjab espeeial] 3 ’’ near Delhi 
where it is found on the Ridge. According to Schumann, Gesamt Bes- 
chreibung der Kakteen, this species slioiiid be called 0. Tuna, Mill. . 

5. Optjktia xigbicaxs, Haw. Syn. PL Succ. (1812) p. 
189. — Subarborescent or shrubby, 10 feet high or more. Leaves 
•3 inch long, subulate, recurv^, reddish at the tips. Joints 
variable in size, about 7-12 by 4-7 inches, obovate or elliptic, 
lather thin, not undulate, dull bluish-green, Areoles bearing 
about 4-5 increasing up to 10, rather slender straight prickles 
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are grey and opaque except when quite young, the 
largest 1*2-2 inches long ; glochidia inconspicuous, almost hid- 
den amongst woolly hairs, rusty-brown. Flowers 2 inches 
across, yellow tinged with pink at first, becoming redder and 
finally rosy crimson. P.erianth-s^gments suberect, the outej 
short, ovate, acute, the inner spathulate, acute. Stamens 
a little shorter than the perianth. Style exceeding the stamens; 
stigmas 6. Berry pyriiorm, angular or more or less warty, 
bearing tufts of glochidia and occasionally a few prickles, 
reddish-purple when ripe. O, nigricans and 0. elafior, Burhill, 
Lc, 


Probably indigenous to South and Central America. Found in the 
Sou-Lh-Fast Punjab. Abundant on the Ridge at Delhi. 

Several other species of Opuntia are to be seen in gardens as well 
as many plants belonging to other genera of the family. The only two 
worth mentioning belong to the genns Cereus which is recognized by 
angular or ribbed branches or stems and large fnnnel-shaped flowers." 

Cereus peruviaxus, Mill.—Erect, arboreus, 12-15 feet high, 
branches erect, parallel, dull bluish-green, 4-7-ribbed, later becoming 
angular and finally rounded. Ribs compressed, undulate, 1-2 inches 
high, bearing areoles .*7-1 inch apart. Prickles at first about 8 
in each tuft increasing to about 20. Flowers white, about 7 inches 
long. 

Indigenous to Tropical America. Grown in hedges in and around 
Anandpur, District Hoshiarpur, and in parts of the Ambala District, 
cultivated in gardens in Lahore, t^^c. It makes an excellent hedge 
much superior to any Opuniia hedge. 

Cereus tbtaxgularis. Haw , — ^A succulent climber climbing by ad- 
ventitious roots. Branches 1*5 inches thick, 3-angled the angles un- 
dulate with the areoles in the depressions. ' Prickles in tufts of 3-5, 
about *15 inch long. Flowers white, 10 inches long, 5 inches across, 
very fragrant, opening at night. Fruit 4 inches long, ovoid, edible. 

Probably indigenous to Mexico. Grown in gardens in the plains 
for its flowers. ^ This iilant as already mentioned has good fruits and in 
some countries it is cultivated for its fruits. I have never seen it fruit 
in India perhaps owing to it being grown as a single specimen so that 
cross fertinzation which appears to be necessary for the production of 
fruits in many of the CodrcerVj' is impossible. Flowers during the 
rains. 

XLVI. ARALIACE/E, 

Trees or shrubs, sometimes climbing, rarely herbs. Leaves 
alternate, rai'elj" opposite or wborled, simple, compound or 
decompound; petioles long^, usually with broad sheathing 
bases ; stipules within or partly adnate to the petiole. Flowers 
regular, bisexual or polygamous, usually small, often in con- 
spicuous inflorescences composed of umbels, heads, racemes 
or spikes. Calyx-tube adnate to the ovary; limb annular, 
cup-shaped, truncate or more or less obscurely toothed, or ob- 
solete. Petals usually 5, valvate or slightly imbricate, deci- 
duous singly or as a calyptra, rarely persistent. Stamens as 
many a.-? and^ alternating with the petals, rarely more, inserted 
with them within the margin of the calyx around an epigynous 
disk. Ovary inferior, l-many-celled ; ovules solitary in eacbl 
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cell, pendulous; styles as many as cells to tke ovary, free or 
united, erect or recurved. Fruit usually baccate or dry, cells' 
and seeds as many as the colls of tbe ovary. Distrib. A 
family mainly tropical and sub-tropical. 

Leaves simple; petals valvate ... 1. Hedera. 

Leaves digitate; petals valvate ... 2. Keptapleurum, 

Leaves pinnate; petals imbricate ... 3. Fentapanax. 

1. HEDERA, Linn. (The Ivy.) 

(The classical name for the Ivy. Disthib. Species 1 ; Europe, 
North Africa and Temperate Asia.) 

Hedera Helix, lAnn. Sp* PI. (1753) p. 202. — ^An ever- 
green sbrub climbing by means of adventitious roots over trees 
and rocks. Leaves alternate, very variable, on flowering 
sboots 2-4 indies long, usually not lobed, very variable in 
breadtli base usually narrowed, on sterile shoots usually with 
1-5 pairs of lobes and usually cordate bases, all coriaceous, 
glabroiis; petioles slender, *6-5 inches long; stipules 0. Flow-' 
ers -3 inch across, ^ polygamous, yellowisb-green, in globose 
pedunculate umbek ; umbels terminal, solitary or 2-6 in 
coryml)S; peduncles and pedicels clothed with minute stellate 
scales, the pedicels *4 inch long or sometimes longer at low 
elevations. Calyx-limh obsolete. Petals 5, *1 inch long, 
triangular, valvate. Stamens 5. Disk low-conical. Ovary 
5-celled; styles united into a very short column. Berry -3 
inch diameter, globose, yellow, rarely red, exocarp fleshy, 
pyrenes thin-walled, smooth. Seeds 5 or fewer by abortion. 
H. Inmalaica, TohleVy Die Gattung Hedera (1912) pp. 67-79, 
I'oy. Vern. Banhatkari (lip.), harhanhal (Haz.), hermi (Ku). 

Himalaj^a 2-10,000 feet ; Salt Range. Common. The Himalayan 
Ivy differs from the common R. Relic of Europe somewhat in foliage, 
in the stellate hairs or scales on the infloi’escence having more branches 
(15-18 against 6-7) and in the color of the fruit (black in R. Relix of 
Europe). For this reason Tohler 1. c. considers it specifically different. 
He recognizes 6 species in the genus. Flowers : September, October or' 
later at Jow elevations. 

2. HEPTAPLEURUM, Gsertn. 

(From the Greek, hepfa, seven, and pleura ti, a rib referring to the 
fruit. Distrib. Species about 60; tropics of the Old ’World.) 

Heptapleurum vexulostoi, Seem. Journ. Bot. Ill (1865) 
p. 80. — A glabrous evergreen climbing shrub, cKmbing by ad- 
ventitious roots. Leaves alternate, digitate ; petiole 6-9 inches 
long, dilated and clasping at the base; stipules -3-5 inch long, 
connate, between the petiole apd the stem. Leaflets 3-7 usu- 
ally 5, 4-8 by 2-3*5 inches, the middle one largest, elliptic-' 
oblong, acuminate, entire, glabrous, coriaceous, shining above; 
petiolules -5-2 inches long, jointed to the blade. Flowers *2 
inch diameter, cream-colored, polygamous, in small globose 
umbels, racemosely arranged on the branches of a terminal 
panicle, branches of the panicle 5-8 inches long, purple;* 
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peduncles of tKe timbels *5 inch, long; pedicels -l-S incli long; 
bracts caducous, woolly, enclosing tbe umbels in early bud. 
Calyx truncate. Petals 6, valvate, obovate-oblong, acute. 
Stamens 5. Disk conical. Ovary 5-celled; stigmas sessile on 
tlie conical disk. Berry 5-4 inch diameter, globose, yellow, 
6-ridged when dry, 5-celied. 

Along the foot of the Himalaya from the Ravi eastwards ascending, 
to 4,000 feet. Not common in the Punjab. Occurs in the Sutlej 
Valley near Jhakri. Also in the Bhatiyat Wazirat of Ohamba State, 
usually as a suberect shrub growing on cliffs. Cultivated in Lahore. 
Flowers; January — February. 

3. PENTAPANAX, Seem. 

(From xht* Greek, penta. five, and Panax, a genus of this family; 
ret erring to the 5-merous fio^.ers, whereas in Patiax the ovary is 2- 
celled. Disteib, Species c-6; mostly Indian.) 

Pe^'tapaxas: para sit EC rm, Seem. Rev. Heder. (1868) p, 
22. — A .sliriil) climbing by means of arlventitious roots. Leaves 
4-10 iiicbes long, imparipinnate. petiole slender not dilated 
at the base, rachis jointed at the insertion of the leaflets. 
Tioaflets 5,- 2-4 by 1-2 inches, ovate or ovate-lanceolate, entire, 
acuminate, base rounded often unequal, subcoriaceous, glab- 
rous beneath; petiolules 0-1 inch long; stipules small. Flow- 
er.^ -2 inch across, greenish, polygamous, in globose pedun- 
culate umbels, which, are terminal solitary or 2-8 in a small 
panicle; peduncle of the umbels *5-2 inches long; pedicels 
•3--5 inch long, slender, expanded into a minute calyculus close 
below and jointed to the flower. Calyx- teeth 5. Petals 6, 
imbricate, broad, obtuse. Stamens 5. Disk minutely 10- 
lobed^ fonvex in fertile flowers. Ovary 5-celled; styles united 
to the summit. Fruit small, subglobo=?e, obscurely 5-angled. 

Himalaya 7.500-9,000 feet, not cora-moii in the P’Tujab. I have only 
collected it once in the Deval Nalla, Palampur Xangra. where 

it was found climbing up sprTice trees. Flowers: October. 

Aralia cACHEMmrcA, Done. — large herb Leaves pinnately com- 
pound. Leaflets 3-6 by l“o-3 inche.s, ovate-oblong, serrate. Flowers 
small, white, in numerous panicled or racemed umbels. Collett, FI. 
Siml., fig. 66. 

Himalaya 3-12,000 feet. Common in forest undergrowth. 

Brass.^ia actinophylla, Endl . — ^An evergreen tree with short stem 
and long stout little-branched ascending shoots. Leaves crowded near 
the ends of the shoots, digitate, leaflets 7-16. 

Indigenous to Queensland. Cultivated occasionally in gardens. 

XLVIi. «ORNACE/E. 

Shrubs or trees. Leaves opposite or alternate, entire or 
sometimes angularly lobed or serrate; stipules 0. Flowers 
regular, bisexual or unisexual, in cymes, panicles or heads- 
Calyx-tube adnate to the ovary; limb 0 or truncate or 4-10- 
toothed, persistent, valvate or open in bud. Petals 0 or 4-6, 
rarely many, imbricate or valvate. Stamens inserted with 
the petals at the base of an epigynous disk, usually as many 
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as, rarely 2-4 times as many as tlie petals. Ovary inferior, 
1-4-oelled; ovnles nsnally solitary, pendulous from the apex 
/>i the cells ; style simple ; stigma capitate or branched. Fruit 
usually succulent, stone 1-4-celled or less commonly with 3 
pyrenes. Disteib. A small family scattered throughout .thii 
world hut chiefly in the NortherD Hemisphere. 

Leaves opposite, entire 1. Cornus, 

Leaves alternate, oblique, usually angular 

or lobed * ... 2. ' Marlea, 

1. CORNUS, Linn. 

(The Latin name of one species, derived from cornu^ horn; refer- 
ing to the hard wood.) 

Trees^ or slirubs. Leaves opposite (in tlie following spe- 
cies), entire, petiolate. Flowers small, white, green, yellow 
or purple, nsnally hisexnal, in branched cymes or involncrate 
heads. Calyx-tnhe campannlate or nrceolate, smooth, angnlar 
or ribbed, limb 4-toothed- Petals 4, oblong, valvate. Sta- 
mens 4, anthers oblong, dorsij&xed. Disk thick or inconspi- 
cnons- Ovary 2-(rarely 3-^ee]led Frnit ovoid, drupaceous; 
stone bony, 2-celled, 2-seeded. Distsib. Species 30 ; chiefly 
in temperate regions. 

Flowers in branched cvines. 

Leaves 2-3 inches broad; fruit globose... 1. 0. macrophylla. 

Leaves 1-1*5 inches broad; fruit ovoid... 2. 0, ohlonga, 

Flowers in globose heads surrounded by 4 
large yellow petnloid bracts ... 3. T. capitota 

1. OoRNiTS MACROPHYLLA^ Wall, in Ro.vl). FI. Ind. ed. 
'Carey I (1820) p. 433 . — A medium-sized deciduous tree ; bark 
pugh, brown, splitting into small squares. Leaves 3-6 by 2-4 
Sbehes, ovate, acuminate, glabrous above, lower surface pale 
minutely adpressed hairy, base usually rounded ; petioles 
•5-1-5 inches long. Flowers 4 inch diameter, pale yeUowifeh- 
white, in_ terminal branched cymes about 3 inches across. 
’Calyx -1 inch long, urceolate, densely silky. Petals *2 inch 
long, linear-oblong, minutely pubescent outside. Disk annu- 
lar. Style swollen near the top. Fruit -2 inch diameter, glo- 
bose, bJack, slightly pubescent. Yern. Kandar (Haz. Rp.). 

Himalaya 4-8,000 feet. Common. Trans-Indus to Nepal. TJsually 
in patches of anoist deciduous forest. Wood pinkish-white, moderately 
hard, even-grained. It is used only for firewood. The hairs in this 
and the following species of Cornus are dorsi fixed and the leaves pa- 
pillose beneath. Flowers: April — ^June. 

2. CoRxrs OBLONGA, Wall, in Ro.rh. FI. Ind. ed. Carey I 
(1820) p. 432. — A small tree, bark reddish-brown, rough. 
Leaves 4-5 by 1-1-5 inches, oblong, narrowed at both ends, 
minut-siv adpressed hairy on both sides, pale beneath and 
itumid in the axils of the nerves; petioles *2-6 inch long. 
Flowers *3 inch across,^ pale yellowish-white, in terminal 
branched cymes about 2 inches across. Calyx *07 inch long. 
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campanulate, slightly hairy. Petals -15 inch long, oblong,; 
slightly hairy outside. Disk, anthers, and tip of the styler 
purple. Fruit -3 inch long, ovoid, almost glabrous. 

Himalaya 3,500-7,000 feet from the Rawalpindi District eastwards. 
Not common. Wood similar to that of 0, macrophylla, JB’iowers : Sep- 
tember — ^December. 

3. OoKXTTS CAPITATA, Wall, in Roxh. FI. Ind. ed, Carey 
I (1820) p. 434.^ — small free, bark smooth, greyish-brown. 
Leaves 2-3-5 by 1-1-5 inches, oblong or elliptic, narrowed some- 
what at both ends, rather densely adpressed pubescent on 
both sides, pale beneath; petioles *5 inch long, channelled, 
with broad bases. Flowers 45 inch across, closely packed in 
globose heads abuot *5 inch diameter, each head surrounded 
by 4 yellowish petaloid bracts 1 inch or more long. Calyx 
campanulate, hatry. Petals *07 inch long, oblong. Fruits 
coalescing into a succulent globose head 1-2 inches diameter, 
red when ripe, each drupe with a hard 1-seeded stone. Col- 
lett, h’l. SimL, fig. 67. Vern. TharTnal. 

Himalaya 3,500-7,000 feet from the Beas eastwards. Common near 
Simla. The ripe fruit can be eaten and made into preserves. The tree 
is grown in gardens in South England and the Channel Islands where it 
is known as the Strawberry tree, the fruit being not unlike a straw- 
berry. Flowers : May — July. 


2. MARLEA, Roxb. 

(From the vernacular name of the following species in Bylhet. 
Distbib. Species 10; Asia, Australia and Polynesia.) 

Mablea begoxi^.folia Roxh, Cor, PI, III (1819) p. 80,^ 
t. 283. — small deciduous tree with smooth grey bark. 
Leaves alternate, 3-6 by 2-5-6 inches, variable, broadly ovate, 
acuminate, entire, angular or lobed, the lobes or angles acumin- 
ate, usually glabrous when mature, base usually truncate or 
cordate, often very oblique, 5-7-nerved; petioles 1-2 inches 
long. Flowers •6--9 inch long, white, bisexual, in axillary 
cymes; bracts linear, hairy; i)eclicels jointed to the calyx 
Calyx -1 inch long, campanulate. limb obscurely toothed. 
Petals 6-8, ligulate, vaivute. Stamens 6-8; filaments short; 
anthers *3 inch long, linear. Ovary 2-celled; style slightly 
thickened upwards; stigma minutely 4-lobed. Fruit -3-4 
inch long, ovoid, glabrous, succulent, dark-purple, when ripe; 
stone usually 2-celled, 2-seeded. 

Himalaya 3,500-8,000 feet from the Indus eastwards. Not eon. 
anon except in the Kagan valley, Hazara. Usually in moist ravines 
Flowers : May — June. 

XLVili. CAPRiFOLIAGE/E. 

Shrubs, .erect or scandent or small trees, rarely herbs. 
Leaves opposite, rarely ternate, stipules usually wanting 
Flowers bisexual, regular or zygomorophic. Calyx-tube adnate 
to the ovary; limb usually 6-toothed. Corolla gamopetalous. 
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limb regular or g-lipped, usually S-Jobed^ lobes imbricate. Sta- 
mens usually 5, inserted on tbe corolla^ ‘"■Itc-rnating with its 
lobes. Ovary inferior^ l-5-(i‘arely more-) celleci ; ovules 1-many 
in eacii cell, peudiilous from tbe inner angle or axile; style 
usually simple, elongate; stignia usually capitate. Fruit a 
drupe or a berry-liie stone fruit, oi capsular or dry. Dis- 
TRiB. A small family mostly nortiiern and temperate. 

Fruit 1-seeded ; tlowers regular. 

Leaves usually toothed; calyx-limb shortly 

toothed ... 1, Vihaniiim. 

L,eaves usually entire; caylx-lobes eJou- 
gate, feathery ... 2. Abeiia. 

Fruit many-seeded; dowers often zygomor- 

phic. 

Stems solid (except i. ^uinquelocularis) ; 
ovary 2-3-celled ... 3. Lonicera, 

Stems fistular; ovary 5-celled ... 4, Leycesteria, 

1. VIBURNUM, Linn. 

{The Latin name of V, Lantana,) 

Shrubs ox small trees. Leaves lurely ternate; stipules 
usually wanting (never conspicuous in the Indian species). 
Flowers regular, pentamerous, in teaininal or subterminal, 
corymbose or panicled cymes (all fertile in Indian species). 
Calyx-tube turbinate or subcylindric ; limb short, 5-toothed, 
persistent. Corolla crjr.panidato. rotate or cylindric, lobes 
equal. Stamens ol. Ac corolla- tube. Ovary 1-3- 

celled; ovules 1 in each cell; style short; stigma sub-3-lobed. 
Fruit ii. drupe, stone 1-seeded. Listeib. Species about 100; 
mainly in the 1^‘orth Temperate Zone. 

Leaves entire or crenate. 

Leaves ovate or orbicular, tomentose be- 
neath; oalyx-limb 6-toothed ... 1. V, cotinifolivm,^ 

Leaves oblong, glabrous; calyx-limb ob- 
solete ... 3. y. coriaceum^ 

Leaves sharply toothed. 

Flowers after the leaves; corolla rotate 2. V, stelhdatum^ 

Flowers before or with the leaves ; corolla 
tubular-funnel-shaped ... 4. F. nervosum^ 

1, ViBUEinjM COTINIFOLIUM, i>. Don^ Prodr. FI. Nep. 
(1825) p. 141. — A large deciduous shrub, twigs and inflore- 
scence more or less stellately tomentose. Leaves 2-4 inches 
long, ovate or orbicular, base cordate or rounded, crenate or 
nearly entire, upper surface stellately pubescent or glabrous 
when mature, lower surface more or less densely grey stellately 
tomentose, rarely glabrous when old, usually thickish, nerves 
impressed above, prominent beneath; petioles -S-S inch long. 
Flowers *3 inch diameter, white, in corymbose cymes 2-4 inches 
across; bracts *3 inch' long, linear, tomentose. Calyx -16 inch 
long, glabrous ; Imfe S-toothed. jOoxolla-tube *16 inch long,^ 
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fannel-sliaped, lobes *1 incli long. Drupe *3 incli long, ob- 
long, i'ed turning black wlien ripe. Stone dorsally 2-grooTed, 
ventrally 3-grooTed, compressed. CoUeft. FL SirnL fig, G8. 
,Vem. Taliana (Ka). 

Himalaya 4-11,000 feet. Trans-Indus to Bhutan. Common, espe- 
lially in open sunny places. Pangi, Lahaul. The fruit is edible. 
Flowers: April — June. 

2. VxBim^s^TTM STELLULATUM, Wall. PI. As. Par. II 
(1831) p. 54, t. 169 . — K large deciduous shrub, twigs and in- 
florescence stellately pubescent. Leaves 3-6 inches long, ovate 
or ovate-lanceolate, long-acuminate, serrate; the teeth rather 
distant., acuminate; glabrous or slightly stellately pubescent 
beneath, membranous, lateral nerves conspicuous; petioles -3-1 
inch long. Flowers *2 inch; across, white, in corymbose oymei 
B-5 inches across; bracts -2 inch long, linear, pubescent. 
Calyx -05- *07 inch long, pubescent; limb 5-toothed. Corolla 
rotate, tube about -05 inch long; lobes slightly exceeding the 
tube, ciliate. Drupe *3 inch long, broadly oblong, red. 
Stone 2-grooved dorsally, slightly 3-grooved ventrally, much 
compressed. 

Himalaya 6-8,000 feet from the Indus eastwards. Fairly common 
in moist shady places. Flowers : June — ^July. 

3. ViBun^^TTM coEiACErM, Blume, Bijd. (1825) p. 656. — 
A shrub or small tree, twigs pubescent near the bases of the pe- 
tioles. Leaves 3-7 inches long, oblong, acuminate, entire, 
coriaceous, glabrous, inconspicuously puncate beneath; pe- 
tioles -5-1 inch long. Flowers -1 inch across, white, in pedun- 
culate umbellately branched cymes 3-5 inches across; bracts 
•15 inch long, linear, tomentose, very caducous. Calyx *05 
inch long, glabrous, limb 0 or very obscure. Corolla -15 inch 
long, tubular, lobes very short, erect. Anthers purple. Drupe 
•2 inch long, ovoid, black. Stone 2-grooved dorsally, 3-grooved 
ventrally, compressed. 

Outer Himalaya 3,500-8,000 feet from the Rawalpindi District 
eastwards. Not common except near Simla at 6-6,000 feet. This plant 
is apt to be mistaken for Cornus ohlonga but is readily distinguished by 
its glabrous leaves. Flowers : July — September or later at low eleva- 
tions. 


4. ViBTTUNTTM XEUVosuM., D. Don^ Prodr. FI. Nep. 
(1825) p. 141. — ^A large deciduous shrub, foetid when bruised. 
Leaves 2-5 inches long, ovate, elliptic, oblong or obovate, acu- 
minate serrate, glabr-ous or more or less pubescent on the nerves 
beneath, thin, membranous, lateral nerves conspicuous, para- 
llel; petioles -3-6 inch long. Flowers -4-5 inch across, white 
tinged with pink, sometimes white and rarely bright rosy 
pink, fragrant, appearing before or with the leaves, in compact 
or lax cymes 1-3 inches across ; bracts variable in size, oblong 
or oblong-spathulate. Calyx *1 inch long, glabrous, teeth 
very small, irregular. Corolla-tube -3-5 inch long; lobes 
elliptic, spreading. Stamens in 2 series, 2 near the mouth 
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of tlie corolla-tube and 3 lower down. Drupe *3-5 incli long^ 
ellipsoid, red. 8lone sligiiily grooved on one side, deeply 
grooved on the other, the eiidocurp deeply intruded into the 
seed. y. fatenffy Dene. Brandis Ind. Trees, fig, 152, Vern. 
Guch (Haz. Up.), thaliti (Bash). 

Himalaya 5-12,000 feet from the Indus eastwards. One of the' 
commonest shrubs in the Himalaya. The flowers often appear soon 
after the leaves have fallen in November and they continue to appear 
till May. The earlier flowers appear long before the leaves and they 
are smaller and in much denser cymes than the later flowers. The size 
of the flowers and laxness of the inflorescence is therefore of no value 
in di'!iinn;iT»<5hiTi<r V, fcatens. Dene., from V. Tiervosum. The size of the 
fruil si !vi !,!;■■>■ "aries somewhat. The leaves are usually glabrous, but 
1 have found plants with the nerves of the leaves hairy growing mixed 
with plants with quite glabrous leaves and except for this character 
there was nothing to distinguish the two. 

Tlie following species familiar in gardens in Europe are 
cultivated : — 

ViBURNra Tinus, Linn. — ^An evergreen shrub. Leaves 1*5-4 inches 
long, elliptic or ovate-oblong, entire, dark-green above, paler beneath 
and more or less hairy on the nerves and in their axils. Inflorescence 
2-4 inches acros-s. Flowers white, fragrant. The LaiiruStinus. 

Indigenous to The Mediterranean region. Does well in Abbotta- 

bad. 

ViBUKxuM Ofij£xjs, Linii, — The Guelder Bose . — A deciduous shrub. 
The form ciiltivated is var. roseum, Linn., in which all the flowers are 
enlarged and^ sterile, forming a globular inflorescence. The Snowball 
Tree of English gardens. 

Indigenous to Europe and Noi'th Africa. Cultivated in Abbottabad 
and Simla. 


2. ABELIA, E. Br. 

(In honor of Dr. Clarke Abel, physician to Lord Amherst's Embassy 
to China in 1817. Distrtb. Species 27; 2 in Mexico, the rest Asiatic.) 

Amelia tfifloea, R. Br. in Wall. PI. As. Rar. I (1830) 
p. 14, t. 15. — A large shrub, branches fluted, bark grey fibrous, 
twigs slender, clothed when young with downward directed 
hairs. Leaves 1*5-3 inches long, lanceolate or ovate-lanceo- 
late, entire or on sterile shoots often with a few coai'se teeth or 
lobes, narrowed upwards from below the middle, pilose when 
quite young, margins ciliate; petioles *1-2 inch long, their 
bases connate. Flowers 4 inch across, white or tinged with 
pink, in small bracteate 3-flowered cymes crowded^ in head> 
like clusters at the ends of the branches; the central flower 
sessile, pedicels of the 2 lateral *1 inch long; bracts and brac- 
teoles joliaceous, the former often 1 inch long, the latter 
*15-26 inch long, linear. Calyx-tube *16 inch long, narrowly 
tirceolate, 5-ribbed, pilose; teeth 5, linear, *3-5 inch long, 
feathery persistent. Corolla- tube *4- *5 inch long, tubular be- 
low, funnel-shaped at the top, pilose without; lobes 5, spread- 
ing. Stamens 4, inserted on the corolla-tube, included. 
Ovary 3-celled ; ovules in 2 cells several, in the third cell soli- 
tary; style filiform; stigma capitate, scarcely exserted. 
Fruit coriaceous, dry, narrowly oblong, tipped with the calyx-* 
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teetli, 3-celled, 2 cells eniptj', tlie tliird 1-seeded. Brandis, 
Ind. Trees, fig. 150. 

Himalaya o-lOjOGO fee: from the Indris eastwards- Coinmosi in the 
Kagan and Baspa Valleys also in the dry portion of the Upper Havi 
valley and Ptiiigi. Tn the Outer Himalaya it is usually found on 
dry rocky ground. Flowers: Hay — July. 


:i. LOMICSRA, Linn- 

(Tn honor of Adam Lonitzer, a Gorman hoiaiii>r of tlie 16tli cen- 

tuiy.) 

Erect or prostrate slirubs (or in some non-indigeimns spe- 
cies twinning to tlie left). Leares opposite entire, rarely lobed 
(in iion-indigenciis speoie.s often oouiiate at tlie base!, stipules 
iisuarij’ wanting'. Plowers in pairs on a common axillary 
peduncle or sessile in tke leaf-axils (or in :‘i.;:'-:ndigeji.)us spe- 
cies sometimes in 3-flowered cymes arranged in terminal heads 
or panicles) , pentamerons, regular or zygomorphic. Individual 
flowers subtended by a bract and' two bracteoles, the latter dis- 
tinct or connate or sometimes wanting. Cal 3 ^-iube ovoid; 
limb short, 6-toothed or almost truncate, deciduous or per- 
sistent. Corolla tubular or funnel-shaped, often gibbous at 
the base; limb 6-lobed, regular or nearlj’* so, or 2-lipped, the 
upper lip erect, 4-toothed, the lower reflexed, entire. Stamens 
5, inserted on the corolla-tube, usually near the mouth ; anthers 
usually exserted. Ovary 2-3-celled; ovules 3-8 in each cell; 
style elongate ; stigma capitate, usually exserted. Fruit a 
berry, berries distinct or united in pairs. Distkib. Species 
over 160; in temperate and sub-alpine regions of the jJTorthem 
Hemisphere, rare in the tropics. 

Bracts hroacl, bracteoles 0 , or minute ('see also Z. parvifoUa) 
Bracts boat-shaped 2. 

Bracts flat. * — 

Ttriss pbut glabrous except tlie 

leaf margins _ 2 . 

Twigs stouter, not wiryj r>lant more or 
less hispid all over ... 3 . 

Bracts linear or narrow-oblong (sometimes 
broad in L. parvifoUa) bracteoles often 
connate or prominent. 

Corolla regular or nearly so. 

Bigid more or less prostrate or dwarf 
shrubs; leaves usually not .exceeding 
*5 inch long. 

Stamens and style included ... 4 , 

Stamens and style more or less dis- 
tinctly exserted. 

Corolla-tube not gibbous at the 
base; leaves narrow-oblong ... 5 . 

Corolla-tube gibbous at the base; 
leaves obovate ... g. 

Erect shrubs; leaves usually more than 
'5 inch long. 

Flowers purple ... 7 . 

Flowers white or pink ... ' g* 


L. hispida, 

L. ryiuura. 

L. asperifolia. 

Tj. parvifoUa. 

X. spinosa, 

X, ohovaia, 

Tj. purpuraseens. 
X. anffustifoJia. 
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Corolla 2-lipped. 

Twigs with pi til ; peduncle more or less 
conspicuous. 

Leaves subsessile; peduncle •2--4 inch 
long ... 9. L. hypoleutu! . 

Leaves petiolate; peduncle longer. 

Peduncle *5-1 inch long; ovaries “ ' 

united ... 10. L. ori/^ntaJis. 

Peduncle 1-2 indies long; ovaries 
free ... 11. L. alpjuena. 

Twigs hollow, peduncle 0 or nunute ... 12. L, g[iiiiiquelocii- 

laris. 

1. Loniceka hispida, Pall, ex Roem Schult^ Syst, 5 

(1819) p. 258. — Erect, 4 feet Eigli, twigs green, usually clothed 
with stiff hairs, the older light grey-hrowu with loose stringy 
hark. Leaves l'3-3*5 by -G-i-S inches, elliptic-ovate or lan- 
eeclatc-ohlcr.g, dark green above, glabrous or with scattered 
hairs, lower surface paler, hairy on the nerves seldom on the 
whole surface; petioles up to -2 inch long, their bases connate. 
•Flowers white or yellowish, nodding, on hairy *5-1-5 

inches long. Bracts *7-1 inch long, ovate, boat-shaped, his- 
pid, ciliiite; ]>ra(*tcoles 0. Oalyx-liinb small or obsololo. Co- 
rolla *8-1*2 inches long, funnel-shaped, gibbous, hairy, lobes 
rounded, less than half the length of the tube. Stamens and 
style exserted. Berries *6 inch long, ovoid, surrounded by the 
whitish bracts. 

Temperate and ulpiiie ■HimaP'ya 9-13,000 feel. Not common but 
occiu’s in Ohamba and J ; -.‘b In nioisi places ol'ien gro^’siijg 

with dwarf 2U\<f<l(j(lvndronB, Flowers: Jiiuo. 

2. Loxiceea glapca, Hooh, /. <§’ Tlionis, in JourU', Linn. 
Soc. II (1858) p. 166. — A dwarf, glaucous, densely branched 
shrub, glabroxis except the leaf-margims, twigs wiry, often with 
a whitish bloom, the older with thin papery barb. Leaves 
•4-*8 by *15-3 inch, oblong, obtuse, margins usually recurved, 
hispidly ciliolate otherwise glabrous; petioles less than *1 inch 
long, their bases connate. Bracts *3 inch long, ovate, flat, 
ciliolate, bracteoles 0, Peduncle hardly any. Calyx gla- 
brous, limb toothed. Corolla -6-1 inch long, yellow, the tube 
slender, ^blabroUvS, gibbous at the base, slightly widened near 
the top; lobes rounded, much shorter than the tube. Stamens 
and style scarcely exserted. Berries confluent or not, *3 inch 
long, red, ovoid. 

Inner dry Himalaya 12-14,000 feet. Grows in fissures of rocks. 
Not common. Sarnl, Kagan; Spiti. Flowers: July. 

3. Lonicera ASPERTPomA, Hook, f, ^ Thoms, in J own, 
lAnn. Soc, II (1858) p. 166. — Erect, 2-4 feet high, twigs his- 
pid with^ scattered bristly hairs, bark peeling off in thin 
fibrous stips. Lea%'es *5-1*2 by *3-8 inch, ovate or elliptic, 
base more or less cordate, dark-green, glabrous or nearly so 
above, paler and hispid beneath, margins hristly-ciliate ; 
Iffetioles up to *2 inch long. Bracts *3 inch long, ovate, flat, 
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glandular pubescent and hispid; bracteoles 0. Peduncles 0—3 
inch long. Oalyx-tube glabrous; limb truncate, ciliate or 
glabrous. Corolla -6-8 inch long, yelow; tube cylindric, 
slender, glabrous or nearly so, gibbous at the base ; lobes ellip- 
tic, half the length of the tube. Stamens and style exserted. 
Berries -5 inch long, ovoid. 

Inner dry Himalaya 10-13,000 feet. Not common but occurs in the 
Upper Kagan Valley and probably elsewhere. Flowers: May — July. 

4. Loniceha pahvipolia. Hook. /. ^ Thoms, in Journ. 
Linn. Soc. 11(1858) p. 1G8. — small rigid nearly glabrous 
shrub twigs slender, bark fibrous. Leaves -S-G by -15-3 inch, 
ellipic or oblong, dark green above, paler and reticulate 
beneath; petioles very short. Bracts foliaceous, *15-3 inch 
long, oblong or ovale ; bracteoles connate, often nearly as long 
as the ovaries. Peduncles 0 to nearly as long as the leaves. 
Calyx-teeth conspicuous. Corolla •25--3 inch long, white 
tinged with pink; tube cylindric, not gibbous and scarcely 
widened upwards; lobes rounded, short. Stamens and style 
included. Berries *25 inch long, red, ovoid, confluent. 

Himalaya 8-12,000 feet. Common in rocky places. According to 
Rehder, Synopsis of the Genus Lonicera, in the Fourteenth Annual 
Heport of the Missoori Botanical Garden, p. 56 L. parvifolicif Edgew. 
=L. oJjovata, Boyle. He calls the above iilant L. MyrhUus, Hook, f. & 
Thoms, and a variety vnr. depressa (sp. Boyle). This 

variety which .J to the type as understood by Clarke in FI. 

Brit, Ind., II x, p. 13, na* ovate bracts and long peduncles. It is com- 
moner in tbe East Punjab than the form with narrow bracts and short 
peduncles. Flowers; May — July. 

5. Lonicera spinosa, Jacq, ex Wal^. Eep. Bot. II 
(1843) p. 449. — dwarf rigid shrub, branchlets often leafless 
and spinescent, twigs very slender, bark fibrous. Leaves -3- *5 
by *15 inch or narrower, linear-oblong, dark-green above, pale 
beneath and reticulate, margins revolute ; petioles very short, 
their bases broad sub-connate. Bracts *10-2 inch long, li- 
near-oblong, foliaceous ; bracteoles half as long as the ovaries, 
connate. Peduncles 0. Calyx-teeth conspicuous. Corolla *4 
inch long, white tinged with pink ; tube slender, not gibbous, 
slightly widened near the top; lobes elliptic, less than half 
the length of the tube. Stamens and style exserted. Berries 
•2 inch long, ellipsoid, not confluent (pale hluish-red to almost 
white, glaucous?) 

Alpine Himalaya 11-14,000 feet. Not common in the Punjab but 
occurs in Kunawar, Spiti and probably elsewhere. Flowers: — June — 
July. 

6. Lonicera obovata, Boyle, llluster. Bot. Himal. (1839) 
p. 236. — A small suberect shrub, bark papery-fibrous. Leaves- 
-3-1 by -2-5 inch, obovate or elliptic, base usually cuneate, 
green above, pale and reticulate beneath ; petioles very short, 
their bases connate. Bracts -25 inch long, narrow-linear ; 
bracteoles distinct or connate, half as long as the ovaries or 
wanting. Peduncles about *2 inch long. Calyx-limb very 
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short, undulate. Corolla -26-35 inch long, yellow ; tube widen- 
ed upwards, gibbous at the base; lobes rounded, short. Sta- 
mens and style exserted. Berries *3 inch long, subglobose, 
bluish-black, confluent. 

Himalaya 8-12,000 feet mainly on the inner ranges. Common in 
similar places to L. parvifolia, which superficially it much resembles. 
Flowers; May — July. 

7. Loniceea puhpueascexs, Walp. Rep. Bot. II (1843) 
p. 449, — Erect, 8 feet high, young twigs pubescent, bark pa- 
pery-fibrous. Leaves -7-2 by -6-1 inch, elliptic, oblong, lan- 
ceolate or oblanceolate, hairy or glabrous above, more or less 
tomentose beneath ; petioles -2 inch long. Bracts -25 inch long, 
linear or linear-lanceolate; hracteoles small, quadrate, glan- 
dular, ciliate. Peduncles -3-1 inch long, nodding. Calyx- 
limb truncate, glabrous. Corolla -5 inch long, dull purple 
in the upper half, white below, tubular-funnel-shaped, hairy 
within and without, gibbous at the base, lobes short. Stamens 
as long as the corolla. Style much exserted. Berries globose, 
red, confluent or not. 

Himnlryn 8-13,000 feel. Clinmha, Simla, Bashahr, also Kashmir 
and Tra]}R-i Common in Pangi as an undergrowth to birch and 

silver fir. Flowers; May — June. 

8. Loniceea angustifolia, Wall. Cat. (1828) No. 480. — 
Erect, 12 feet high, twigs slender glahrescent, bark papery. 
Leaves 1-2*6 by *3-8 inch, lanceolate or sometimes ovate-lan- 
ceolate, pubescent when young, bright-green above, very pale 
beneath, narrowed at both ends ; petioles *15 inch long. Bracts 
•3-*6 inch long, linear or lanceolate; hracteoles connate, en- 
closing the ovaries. Peduncles -3-1 inch long, slender, pube- 
rulous. Calyx-limb 5-toothed; teeth *05-07 inch long, linear- 
lanceolate, ciliate. Corolla *25 inch long, white or tinged 

• with pink, tubular-ventriculose, not gibbous at the base, pube- 
scent; lobes short, rounded. Stamens included. Style about 
as long as the corolla-tube. Berries globose, red, confluent. 

Temperate Himalaya 6-12,000 feet from Ohamba eastwards. Com- 
mon in Ohamba about 8,000 feet in rather dry deodar forest. Flowers : 
May — June. 

9. Loniceea Hypoieuca, Dene, in Jacq. Top. Boi. IV 
(1843) p. 81, t. 89. — Erect, 6 feet high, twigs often purplish 
pubescent, bark fibrous. Leaves *4-1 by *3-4 inch, broadly 
ovate, obtuse, rounded or subcordate at the base, rather thick, 
glandular and pubescent on both sides, very pale and glau- 
cous beneath; petioles less than *1 inch long, joined by a raised 
line. Bracts -1-2 inch long, lanceolate, foliaceous, bases con- 
nate; hracteoles connate, very hairy and glandular, nearly 
as long as the calyx. Peduncles •16-*4 inch long; hairy and 
gltodular. Calyx-tuhe glandular-pubescent; limb toothed, 
persistent, teeth minute, deltoid. Corolla -4-6 incli long, 
orange-yellow, hairy; tube gibbous at the base; limb 2-lipped, 
as long as the tube. Stamens and style equalling the upper lip 
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of the corolla. Berries -2 inch long, ellipsoid, red, glandular- 
hair half enclosed hy the glandular-hairy bracteoles. 

Dry inner Himalaya 7-10,000 feet. Hunawar. Flowers: June— 

10. Lonicera oeientalis, Lamk. Ericyo. I (1783) p. 731. 
—A large shrub 8^10 feet high, twigs glabrous, bark papery- 
fibrous. Leaves 1-5-4 by 1-2-8 inches, elliptic, ovate or ovate- 
lanceolate, apex pointed, scarcely acuminate, base cuneate or 
rounded, dark-green and glabrous above, paler beneath, glab- 
rous or slightly hairy; petioles 'l-'S inch long. Bracts not 
longer than the ovaries, linear; bracteoles small or 0. Pe- 
duncles -2-1 inch long, glabrous. Calyx-teeth linear-lanceo- 
late, glandular-ciliate. Corolla -5 inch long, pink, glabrous or 
nearly so, tube gibbous at the base, limb 2-lipped, much longer 
than the tebe. Stamens and style rather s^iortei' than the 
upper lip of the corolla. Berries *25 inch diameter, globose, 
black, usually confluent. 

Var. DISCOLOR. {Sp. LmdL). — ^Leave.s ghuicous beneath, 
often truncate oP subcordate at the base. Peduncles up to 1-2 
inches long. 

Temperate Himalaya 7-12,000 feet. Trans-Ir.dus to Kumaon. 
■Common. Floiyers : May — July. 

11. Lonicera aleigena, Limi. Sp. PL (1753) p. 174. — 
A large shrub 8-10 feet liigh; twigs rather .‘tout with large 
pith, sparsel^T- hairy and glandular when yoiuig or glabrous; 
bark papery. Leaves 2-4 by 1-2 inches, elliptic to oblong-lan- 
ceolate, long pointed, usually narrowed at the base, sometimes 
slightly cordate, often nearly glabrous above, pilo'^e-glandidar 
and pale beneath; petioles -2-5 inch long, joined by a raised 
line. Bracts *2 inch long, lanceolate or linear; bracteoles 
small or 0. Peduncles 1-2 inches long, stout, slightly thick- 
ened upwards. Calyx-teeth short, glandular-ciliate. Corolla 
about *5 inch long, yellow fading to red, hairy and glandular; 
tube gibbous at the hase; limb 2-lipped, much longer than 
the tube. Stamens and style equalling the upper lip of the 
corolla. Berries *3 inch long ovoid, red, not confluent. 

Temperate Himalaya 7-11,000 feet. Common in moist forest under.., 
growth. Flowers: May— July, Tlohder 1. c. considers the above plant 
distinct from L. alpigcna of Europe differing in the ovaries heing -Proe 
whereas they are connate in the European form. He calls the 
plant X. Welhiana, Wall, 

12. Lonicera QTTiisrQTrELOCiJLARis, Hardwich in As, Res. 
Soc. Beng. VI (1799) p. 351. — large shrub, rarely a small 
trees, twigs hollow, puhescent. Leaves 1-2-5 by -7-1-5 inches, 
ovate or broadly lanceolate, obtuse or shortly acuminate, nar- 
rowed or rounded at the base, nearly glabrous above, more or 
less densely pubescent beneath; petioles -2 inch long, joined 
by a raised line. Bracts linear, not exceeding the calyx ; 
bracteoles about half the length of the calyx, hairy. Pedun- 
cles 0 or very short. Calyx hairy; teeth short, triangular. 
Corolla -5 inch long, yellow, densely hairy; tube only slightly 
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gibbous, often nearly as long as tbe 2-lipped limb. Stamens 
and style as long as tbe upper lip of tbe corolla. Berries -25 
inch long, ovoid, distinct, wbite, translucent. Collett, Bl. 
Siml., fig. 69. Vein. F/iuL (Haz.) 

Himalaya 4-12,000 feet, very common, usually in warm dry sunny 
places. Muck tlie largest and the commonest of the indigenous species. 
It occasionally has a short bole 2 feet in girth. A plant of very wide 
range, it extends from the outer Himalaya to Lahoul. Grows well when 
cultivated in Lahore. Flowers: Ai3ril — June. 

. Lonicbra japonica, Thunh, — An evergreen twining shrub. Leaves 
2“3 by 1-2 inches, ovate, hairy on the nerves, petiolate. Flowers l'5-2 
inches long, white tinged with red or purple, very fragrant, in axillary 
pairs; peduncles •2-*5 inch long. Bracts *5 inch long, ovate, foliaeious; 
bmcteoles about half as long as the ovary, very hairy. Calyx-teeth 
distinct, ciliate. Corolla-tube slender, not gibbous, limb 2-lipped, about 
as long as the tube. 

Indigenous to China and Japan. Commonly grown in gardens in 
the plains and in hill stations. The form grown is yar. chiaensis of 
Relider’s Synopsis. Flowers: April. 

Loniceba confusa, DC . — An evergreen twinning shrub. Leaves 
2-2*5 by ‘8-1 inch, elliptic-lanceolate, thick, hairy especially beneath, 
petiolate. Flowers 1*5 inches long, yellow, usually ^ in terminal 
panicles. Bracts linear, hairy, shorter than the calyx; bracteoles 
minute. Calyx-tube densley hairy as is also the toothed limb. Corolla 
hairy and glandular, limb 2-lipped, as long as the tube. 

Indigenous to China. Cultivated in garclene. A})i>ottabrid, 

Loniceba sbmpbbvibens, Linn. — Twinir'ig. 1*5-3 inches 

long, elliptic or obloiig-lanceolafce, the upper one or two i)airs below the 
inflorescence connate into a suborbicular or oblong cup. Flowers in 
pedunculate whorls, the whorls often forming a short interrupted spike. 
Corolla orange and scarlet, 1 inch long, the tube 5-6 times as long as 
the erect subregular limb. 

Indigenous to the Southern United States. Cultivated in gard^uifl 
in the plains. Flowers : February — March. 

4. L.EYCESTCRI A, Wall. 

(In honor of W. Leycester, a friend of Dr. Wallich and at one time 
Chief Justice in. Bengal. Distbib. Species 3; Himalaya, China.) 

Leycesteria POEMOSA, Wall. inRoxh, FI. Ind. ed. Carey, 

II (1824) p. 181 . — Axi erect undershrub 6 feet bigb, branebes 
berbaceoua, fistular. Leaves opposite, 2-5 by 1-3 inches, ovate 
or ovate-lanceolate, long-acuminate, base truncate or rounded, 
entire or irregularly toothed, thin, membranous, pale beneath, 
hairy on the main nerves especially on the upper surface, 
otherwise glabrous; petioles *2-1 inch long, connate at the 
base. Flowers 1 inch long, white tinged with purple, in brac- 
teate whorls of 5-6, combined in axillary drooping spikes. 
Bracts leaf-like, sessile, often with connate bases, ciliate, green 
tinegd with purple; bracteoles similar, smaller. Calyx-tube 
ovoid, glandular-pubescent ; limb 6-lobed ; lobes unequal, per- 
sistent. Corolla funnehshaped ; limb subequally 5-lobed. 
Stamens 5, inserted in the throat of the corolla, equalling its 
lobes. Ovary 5-celled; ovules many, biseriate in each cell; 
style slender, exserted; stigma capitate. Berries *5 inch long, 
subglohose, dark-purple, glandular-hairy, tipped with the 
calyx-limb. 
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Himalaya 5-10,000 feet in moist forest under gi’OTi^tli. Siraii Yaliey, 
Hazara; Patriata, Rawalpindi; Chamba; Basliahr and Simla eastwards 
to Assam. In the Punjab this plant appears usually to die back to the 
ground every winter but as cultivated in gardens in Europe it is deci- 
dedly shrubby. Flowers: June — July. 

Sambucus, Linn. — Herbs, shrubs or small trees. Leaves impari- 
pinnate, leaflots serrate. Flowers small, in large flat-tooped corymbose 
cymes. Calyx-limb 3-5-toothed. Corolla rotate or * campanulate, 3-5- 
parti te. Ovary 3-5-c6lled; ovules 1 in each cell; style 3-5-partite or 
stigmas 3-5 sessile. Fruit baccate, with 5-3 stones. 

Sambxtous Ebultjs, Linn. — A large erect herb. Leaves 6-12 inches 
long, foetid when bruised ; stipules mostly foHaceoiis. Leaflets 5-9, 3-8 
inches long, oblong-lanceolate, acuminate, sharply serrate. Flowers *2 
inch diameter, milk-white in terminal corymbs 4-10 inches across. Fruit 
•2 inch diameter, bright red. S. Wightiana , Wall. Kew Bull., 1909, 
p. 192. The Dwarf Mder, Vern. Gandala. 

Dry inner valleys of the Himalaya 7-11,000 feet; Kagan Valley, 
Hazara; Pangi, Chamba. A common large gregarious liei'b, extending 
far into the arid portion of Kagan Va.lley but in very dry places 
confined to banks of streams, &c. 

Sambuous nigra, Linn. — ^A deciduous shrub 6-10 feet high. Leaves 
6 inches long, leaflets 5 (3-7) about 2*5 by 1*3 inches, elliptic, shortly 
acumunate, serrate. Flowei's *2 inch diameter, white. Fruit black. 
The Elder. 

Indigenous to Europe and Asia Minor. Cultivated in the plains 
and in hill stations. A form with variegated leaves is also frequently 
seen especially in Simla. In Europe a small tree but not so in India. 

Dibrvilla FLORIDA, Sieh. S Zucc. — A deciduous shrub. Leaves 2-5 
inches long, elliptic, narrowed at both ends, serrate. Flowers 1*6 
inches long, rose-colored, in l-S-flowered cymes. Corolla tubular-cam- 
panulate, limb about 1 inch across, subregular. Fruit an oblong cap- 
sule. 

The TVeAtjelia of English gardens. Indigenous to N. China, Does 
well in Abbottabad. i 

XLIX. RUBKACEiOE. 

Trees, shrubs or herbs, erect, prostrate or scaudent. Leaves 
opposite or wliorled, entire, simple; vstipules inter- or intra- 
petiolar, rarely wanting. Flowers usually bisexual, regular, 
rarely zygoinorphic, usually 4~6-meroUvS. Oellyx-tube adnate to 
the ovary; limb various. Corolla gamopetalous, funnel-shaped, 
salver-shaped or rotate, lobes valvate, imbrioaie or contorted 
to the left. Stamens avS many as the corolla-lobes, inserted on 
the mouth or tube of the corolla, filaments short or long;.an- 
thex’s 2-celled. Disk epigynous, 2~lohed, annular or cup-shaped 
or wanting. Ovary inferior, 2-10-celled (usually 2-celled); 
ovules 1-mahy in each cell; style filiform or 2-many-branched. 
Fruit capsular or of dehiscent or indehiscent cocci, or baccate 
or drupaceous. Distbib. A large family mainly tropical and 
subtropical. 

Flowers and fruits in globose heads. 

Petioles not exceeding 1 inch long (on 
flowering shoots); calyx truncate ... 1. Mitragyna. 

Petioles exceeding 1 inch long; calyx 5- 

... 2. Adina. 
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Flowers not in globose heads. 

Fruit capsular. 

Ovary 2-celled; an epiphytic shrub 
Ovary 2-celled; trees. 

Capsules *5 inch long or more ; flowers 
X^edicellate 

Capsules *1 inch long; flowers sessile 
or subsessile 
Ovary 5-celled; shrubs. 

Bracteoles free ; capsule 5-valved at 
the top 

Bracteoles united into a tube; capsule 
6-valved to the base 
Fruit indehiscent. 

• Fruit fleshy or succulent. 

Corolla lobes twisted in bud. 


3. Hymenopogon, 

4. Hymenodictyon^ 

5. Wendlandia, 

6. Hamiltonia, 

7. Leptodermis. 


Flowers in long-peduncled trichoto- 
mous corymbose panicles ... 8 . Pavetta, 

Flowers axillary^ solitary or fasci- 
cled ... 9. Bandia, 

Corolla-lobes valvate in bud ... 10. Bubia. 

Fruit dry, tipped by the much enlarged 
calyx-limb ... 11. GaiUonia. 

1- MBTRACJYNAs Forth (S/epheffyneyKortli.) 

(From the Greek, mifra, a mitre and g%me, a vronian; referring to 
the shape of the stigma. Distuib. Species 8; Tropical Asia and 
Africa.) 


Mitbagyna paevxfolia, Korth. Ohs. Naucl. Ind. (1839) 
p. 19. — large deciduous tree, trunk vsometimes buttressed, 
b&rk grey, smooth, with shallow depressions left by exfoliating 
scales. Leaves opposite, variable in size and shape, 2-5 hy 1*5-3 
inches, elliptic, orbicular or obovate, rounded acute or bluntly 
acuminate at the apex, base acute rounded or subcordate 
glabrous above, minutely pubescent beneath, lateral nerves 6-8 
.pairs; petioles *4-1 inch long; stipules -5 inch long, oblong- 
spathulate. Flowers greenish-yellow, fragrant, in globose pe- 
dunculate heads *7-1 inch diameter, heads solitary, terminal 
or in cymes of 3, the terminal heads sessile or shortly peduncu- 
late, the lateral on peduncles 1-3 inches long each supported 
by a pair of foliaceous bracts. Bracteoles numerous minute, 
spathulate, -hairy at the apex. Calyx-tube short, truncate. 
Corolla *2-3 inch. long; tube cylindric, narrow below, slightly 
widened near the top; lobes 6, short, valvate. Stamens 6, 
inserted near the top of the corolla-tube, anthers apiculate. 
Ovary 2-celled; ovules many, on pendulous placentas; style 
filiform; stigma conical, with a hollow base, cleft at the apex, 
much exserted. Capsules in globose heads of 100-150, each 
splitting into 2 dehiscent cocci. Seeds many, winged, minute* 
StepTiegyne 'parvifolia^ Eorth. Fl.-Brit, Ind., Ill, p. 25. Vern. 
Kalam. 

Sub-Himalayan ^ tract from the Ravi eastwards. South-Fast 
Punjab. On the Ridge at Delhi. Common in Kangra. Wood light 
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pinkish-lbrowiij moderately hard, even-grained. Used for spoons, cups,, 
combs and general agricultural purposes. The regeneration is poor 
and the tree not easily grown artificially. It is cultivated in Lahore. 
Flowers: June — ^July. 

2. ADINA, SalLb. 

(From the Greek, adinos^ crowded; ref'^rring to the ilowers being 
disi)osed in heads. Distkib. Species 9; Tropical Asia and Africa.) 

Adina cordifolia, Benth, ^ Hook. /. G-en, PZ. II (1873) 
p. 30. — large deciduous tree^ often buttressed, bark^ grey or 
brownisb-grey, rough. Leaves opposite, 4-10 inches diameter, 
orbicular, shortly acuminate, base cordate, glabrescent above, 
pubescent beneath, lateral nerves 5-7 pairs ; petioles 1*5-4 inches 
long, stout, pubescent ; stipules *5-7 inch long, oblong or obo- 
vate, obtuse. Flowers yellow, in globose pedunculate heads 
•7-1 inch diameter; peduncles axillary 1-4 together, 1-4 inches 
long, each bearing a solitary head (rarely more) ; bracts small, 
near the top of the peduncle. Bracteoles numerous, Aliform, 
hairy. Calyx-tube 5-angled; lobes 5, deciduous. Corolla *25 
inch long, densely pubescent; tube cylindric; slightly widened 
upwards ; lobes 5, valvate. Stamens 5, inserted in the mouth 
of the corolla-tube. Ovary 2-celled; ovules many, on pendu- 
lous placentas; style Alifonn; stigma clavate, much exserted. 
Capsules in globose heads of 200-300, each splitting into ^ 
dehiscent cocci. Seeds many, oblong, minute, winged. Vern. 
Halclii. 

^ Suh-Hinnilayan tract near the Jumna. ^ common tree in the 
United Provinces reaching a very large size. Wood yellow when fresh 
changing to reddish-brown, even-grained, fairly hard. It is used for 
planking, combs, etc.' The tree would be worth growing for ornament 
as a slindc tree. I have never seen it cultivated though Mitragyna 
parvifolia is grown in Lahore and elsewhere under this name. Flow- 
ers: June — July. 

,T. HYMENOPOGON, W«ll. 

(From the Greek, hymen, skin or membrane and pogon, a heard; 
referring to the tailed seeds. Distrib: Species 2; India and Burma.) 

Htmenopocon parasiticus, Wall, in Ro.vh. FL Ind. ed: 
Carey ^ Wall. II (1824) p. 157. — An epiphytic deciduous 
shrub, stem soft as thick as the Anger. Leaves opposite 3-12 
by 2-4 inches, crowded towards the ends of the branches, ob- 
long-oblanceolate, entire, usually abruptly shortly acuminate, 
base narrowed info a short stout petiole, very sparsley hairy 
on both sides ; stipules about -3 inch long, interpetiolar, ovate, 
acute, persistent. Flowers 1-1*5 inches long, creamy white 
in terminal trichotomous corymbs about half as long as the 
leaves; bracts 1*6-3 inches long, linear-oblong or -lanceolate, 
white, reticulate, persistent, on long petioles. Calyx-tubo 
•1 inch long; lobes 5, linear, nearly twice as long as the tube, 
persistent. ^ Corolla salver-shaped, tube slender, throat with) 
reflexed hairs; limb -5 inch across, lobes 6, valvate in bud, 
villous. Stamens 6, inserted below the throat of the corolla. 
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filaments short, anthers linear included. Ovary 2-celled; 
style filiform, 2-grooved; stigmas 2, linear. Oapsxile. -T inch 
long, oblong-turHnate, membranous, tipped with the calyx, 
septicidally 2-valved. Seeds numerous, linear with long tails 
at each end. 

Himalaya 6,000-8,000 feet from the Simla District eastwards. 
Has only oaee been collected in the Punjab on the Chor. Flowers: 
July — August. 

4 . HYiVIEi^ODICTYOS^s Wall. 

(From the Greek liumerij skin or membrane, and dictuori, a net; 
referring to the membranous, net-veinod wing of the seeds. Distrib. 
Species 4-5 ; Tropical Asia and Africa.) 

Hymenodictyon excelsxjm, Wall , m Boxb . FL Ind. ed - 
Care'S, II (1824) p. 149. — large deciduous tree; baric brown- 
isb-grey, soft and corky in old stems. Leaves opposite, 4-10 
by 3-5 inches, elliptic, ovate* or obovate-oblong, abruptly acu- 
minate, membranous, pubescent on both surfaces, narrowed 
into the petiole, lateral nerves 7-10 pairs ; petiole 1-3 inches 
long ; stipules oblong, usually glandular-serrate, caducous. 
Flowers -2 inch long, white, fragrant, crowded on the spiciform 
branches of erect terminal panicles ; bracts like the leaves but 
smaller, long petioled, persistent after the leaves have fallen; 
pedicels very short; bracteoles minute. Calyx -1 incli long, 
narrowly campanulate, pubescent; lobes 6-6, very short. Co- 
rolla -2 inch long, pubescent outside; tube narrow cylindrio; 
limb cup-sbaped; lobes 6, short, valvate. Stamens 6, insei4ed 
below the throat of the corolla; filaments short, dilated up- 
wards. Ovary 2-cened; ovules many; style filiform, nuicli es> 
sorted; stigma clavate. Oap'^ule inch long, ellipsoid, on 
stout clecnrved pedicels *2-5 inc:i long, loculicidally dehiscent. 
Seeds *4 by -16 inch including the membranous reticulate wing 
which extends all round the seeds and is deeply split at the 
base. Brandis, Ind. Trees, fig. 156. 

Sub-Himalayan tract from the Kavi eastwftrcls. Wood white wheft 
fresh, soft and light. Useful for ijlanks, scabbfirds, etc. Flowers: 
June — ^August. 

5. WENDLAl^DIA, Haiti. 

(In honor of jjf. O. Wendland, a German botanical author at the 
beginning of tlie 19th century.) 

Shrubs or small trees. Leaves opposite or ternately wliorl- 
ed, stipules intra- or inter-petiolar, entire, or 2-fid. Flowers 
small, white, red or yellow, 4-5-merous, in terminal panicles. 
Calyx-tube subglobose; lobes subequal, persistent. Corolla 
tubular, salvei'-shaped or funnel-shaped, throat haiiy or glab- 
rous, lobes imbricate. Stamens inserted between the corolla- 
lobes; filaments 0 or elongate; anthers exserted, versatile. 
Ovary usually 2-celled; ovules many; style slender; stigma 
entire, 2-fid or 2-partite. Capsule small, usually loculicidally 
'2-valved. ^ Seeds minute. Distbtb. Species 16; Tropical and 
Sub-Tropical Asia. 



288 


XLIX. RUBIACE^.. 


Stipules recurved ; lateral nerves 12-20, 

pairs; capsules tomentose 1- GJ^serta, 

Stipules erect; lateral nerves 10-12 pairs; ^ . 

capsules nearly glabrous . 2. TT . pul^erula. 

1, Wendlanbia exserta, DC - Prodr. IV (1830) p. 411. — 
,A small evergreen grey-tomeiitose tree, bark reddisb-browii, 
rough., exfoliating in long strips. Leaves 4-9 by l*5-3-5 inch.es, 
lanceolate, ovate-lanceolate or narrow-oblong, acute, more or 
less pubescent above, grey-tomentose or pubescent beneath, 
lateral nerves 12-20 pairs; petioles *5-1 inch long, downy; sti- 
pules interpetiolar, ovate, acute, downy, the upper part re- 
curved. Flowers -15 inch diameter, white, subsessile, frag- 
rant, very numerous, in tomentose pyramidal panicles G-10 
inches long and broad. Calyx *1 inch long, tomentose, lobes 
persistent. Corolla funnel-sliaped ; lobes as long as oi' longer 
than the tube. Filaments as long as the anthers. Style 2-fid. 
Capsules *1 inch long, grey-tomentose. Vern. Ukan. (Rp.) 
Pdmara (Ka.). 


Sub-Himalayan tract and Outer Himalaya ascending to 4,000 feet 
from the Indus eastwards- Local in Hazara and K.awalpindi, very 
common in Kangra especially on landslips and steep slopes where the 
mineral soil is constantly exposed by erosion. Follows the main rivers 
far out into the plains and occurs on the Ravi bank at Shahdara. Wood 
reddish-brown, hard. Tt is said to be very durable and proof against 
white ante and is nnich appreciated by villagers in Kangra for poles, 
posts, &c. The stem is straight but short and of no- great girth. The 
tree has been suggested for afforestation work but it appears to be 
difaoult to grow from seed. I have tried it several times without 
success. The plant is ornamental when in flower and would be worth 
growing in gardens. Flowers: March — May. 

2. Wendlanbia puberttla, DC. Prodr. IV (1830) p. 412. 

, — A small evergreen tree, bark rough, brownish -grey, young 
shoots and inflorescence hairy. Leaves 4-8 by 2*5-4 inches, 
elliptic-oblong, acute, pubescent on the nerves on both sides ■ 
and puberulous on the lower surface, lateral nerves 10-12 pairs ; 
petioles -S-T inch long, stout, browm-pubescent ; stipules with 
broad bases and erect caudate-acuminate tips, pubevsoent. 
Flowers *2 inch diameter bluish-white, sessile, in terminal and 
axillary panicles 3-6 inches long. Calyx *07 inch long, hairy, 
lobes persistent. Corolla funnel-shaped ; lobes shorter than Ihe 
tube. Filaments as long as the anthers. Style 2-fid. Capsnle 
•1 inch long, nearly glabrous. 

Sub-Himalayau tract and Outer Himalaya ascending to 4,000 feet 
Rawalpindi, Chamba and Kangra, not nearly as common as TF. c.rsr.rla. 
Flowers: May — ^June. 

6 HAMILTOB^lAg Roxb, 

_ (Tn honor of Mr. William Hamilton of Woodlands, Philadelphia, asit;; 
eminent botanist and the first to erect a conservatory in that eounti^f ' 
for the preservation of the plants of a hot climate. Histhib. SpeciW 
3-4; India, Malaya and China.) ^ 

' Hamiltonia stjaveqlens, 'Ro£ch. Hort; Befig. (1814) p. 15* 
— 'An erect deciduous shrub 4-10 feet high, foetid when bruised. 
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Leaves^ opposite, 3-9 by 1-5-4 inclies, elliptic-oblong or ovate,, 
acute, glabrous or pubescent, thin but tough, base narrowed 
into -the petiole; lateral nerves 10-15 pairs, arcuate, joined by 
intramarginal nerves; petioles *5-1 inch long; stipules short, 
abruptly cuspidate-acuminate, persistent. Flowers^ *5 inch 
long, bluish lilac, fragrant, collected in small bracteate head- 
like clusters arranged in lax trichotomous terminal panicles. 
Bracteoles small, subulate. Calyx-teeth 5, linear-subulate, 
hispid, persistent. Corolla-tube very slender below, widened 
somewhat in the upper half, pubescent ; limb -26 inch across, 
lobes 6, valvate. Stamens 5, inserted in the corolla throat, 
included or exserted, filaments short. Ovary 5-celled, the dis- 
sepiments more or less disappearing in fruit ; ovules 1 in each 
cell; style filiform, with 5 linear branches, exserted or not. 
Capsule inch long, ovoid, 5-valved at the top. Seeds 5- 

or fewer by abortion, triquetrous, surrounded by a loose net- 
like outer coat formed from the inner wall of the ovary. Col- 
lett, FI. Siml., fig. 71. 

Sub-Himalayan tract and Himalaya ascending to 6,500 feet from 
tke Indus eastwards. Salt Hange. Common in dry hot places. Ac- 
cording to Collett the flowers are sometimes white and Roxhui-gh figures 
them so in Cor. PL, tab. 2e36. I haye always seen them I'Jiie. The 
North-West Indian specimens all have hairy calyx-teeth, Flowers: 
September — December. 

7w LEPTODERMIS, Wall. 

(From the Greek leptos^ thin, delicate, and derma, skin; referring 
to the bark.) 

Sbriibs fostid when bruised. Leaves opposite, the pairs 
often fascicled; stipules small, acute or pungent, persistent. 
(Flowers white or purplish, crowded into head-like clusters/ 
bracteate and bracteolate; bracteoles connate into a 2-cuspi- 
date, scarious tube. Calyx-tube obconic; lobes 6, coriaceous, 
persistent. Corolla funnel-shaped, tube slender, hairy within ; 
throat glabrous ; lobes 6, valvate with indexed edges. ‘ Stamens 
5, inserted in the corolla-throat, filaments short ; anthers linear- 
ohlong, exserted or included. Ovary 5-celled; ovules 1 in each 
cell; style filiform, with 5 linear arms, exserted or included. 
Capsule 5-valved to the base. Seeds surrounded by a fibrous, 
simple or reticulate, loose or adpressed coat formed from the 
inner wall of the ovary. Distkib. Species 13 ; 7 Chinese, the 
rest Himalayan. 

Leaves ovate or lanceolate. 

Leaves with 8-10 pairs of nerves; corolla 
glabrous externally, the tube suh- 
cylindrio . 1. L. hnceolata. 

Leaves with 3-6 pairs of 'nerves ; corolla 
pubescent externally, the tube funnel- 
shaped . ... 2, Jy. Parh&ri. 

Leaves linear, 25-‘5 by *1 inch ... 3. X. virgata. 
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1. Leptodekmis lanceolata, Wall, in Roxh. FI. Ind. 
sd. Carey II (1824) p. 191. — A. deciduous shrub 3-6 feet high, 
hark thin gTey. Leaves 2-5 by 1-2 inches, lanceolate, elliptic- 
dr ovate-lanceolate, acuminate, pubescent on both surfaces 
especially on the nerves with short white stiffish hairs, ciliate, 
lateral nerves 8-10 pairs, base attenuated into a petiole *2-6 
inch long; stipules broad, acuminate, hairy. Flowers *5-7 
inch long, white turning purple; bracteoles *15 inch long, 
ciliate, otherwise glabrous. Calyx-teeth triangular, fringed. 
Corolla glabrous, tube scarcely widened upwards, limb *3 inch 
across. Capsule *3 inch long, subcylindric, truncate, black, 
shining; seed fusiform with a loose fibrous covering. 

Himalaya 4-8,000 feet from Kashmir eastwards. Kairly common 
in hedges and on steep banks, also sometimes in forest undergrowth. 
The flowers are in clusters of usally 5 or 7 flowers sessile in a row 
between the bracts. Flowers : August — September. 

2. Leptodermis Parkerx, Dunn, in Kew Bull. (1920) 
p. 206. — deciduous shrub 2-3 feet high, bark pale-grey. 
Leaves on flowering shoots *4-2 by *2-1 inch on sterile shoots up 
to 5 by 2 inches, rhomboid, ovate or lanceolate, pubescent on 
both surfaces especially on the nerves with short white stiffish 
hairs, ciliate, lateral nerves 3-6 pairs, base, attenuated into a 
short petiole *1 inch long; stipules broad, acuminate, hairy. 
Flowers *7 inch long, white; bracteoles -lb inch long, minutely 
pubescent. Calyx-teeth rounded, obtuse, fringed. Corolla 
pubescent externally, tube funnel-shaped, limb *6 inch across. 
Stigmas 2-5 usually 3. Capsule *25 inch long, ovoid, black, 
shining; seed ovoid with adherent fibres. 

Himalaya 6-10,600 feet. Hitherto only recorded from Cliamba 
where it is common on the Dhaula Hhar and in the Tipper Kavi valley, 
usually in forest undergrowth. The pith is septate with numerous 
thin transverse partitions close together to see wiiich a sharp knife 
is essential otherwise the partitions are bent and not cut and . t-he 
peculiar scalariform appearance is lost. A similar pith is not found 
in Jy. lanceolata. Flowers usually in clusters of 3 not turning purple 
though the tube is sometimes tinged with pink. Flowers: June — 
August. 

3. Leptodekmis virgata, Edgew. in Aitch. Cat. Punjab 
Plants, (1869) p. 70. — slender erect twig^ shrub 1-2 feet 
high. Leaves *25-5 by *1 inch, linear, scabrid and dark-green 
above, glabrous beneath; petioles minute; stipules with pun- 
gent spreading tips. Flowers *3 inch long, pale purple. Brac- 
teoles *15 inch long, glabrous, slightly exceeding the calyx. 
Calyx-teeth lanceolate, fringed. Corolla pubescent, limb *15 
inch across. Capsule *2 inch long including the calyx-lobes 
suh-cylindric, black, shining; seed with a few scarcely inter- 
laced fibres. 

Salt Range and Outer Himalaya 4-7,000 feet from Murree west- 
wards. Also in Kulu. Common in Ha^sara on dry stony soil. Has not 
been collected between Murree and Kulu._ Flowers: July — September. 
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8. PAVETTA, Liun. 

(From tlie vernacular name in Malabar. Dibtbib. Species about 
60 j tropics of tlie Old World and South Africa.) 

Pavetta iisrniCA, Linn. Sp. PI. (1753) p. 110. — large 
shrub, bark smooth, brownish-grey. Leaves 3-9 by 1-3*5 
inches, elliptic, ovate- or obovate-oblong, acute or acuminate, 
pubescent above, softly tomentose beneath, lateral nerves 10-15 
pairs, joined by intramarginal nerves ; petioles *5-1*5 inches 
long, hairy; stipules caudate-acuminate, hairy, the bases per- 
sistent. Flowers *5 inch across, white, fragrant, in many- 
flowered trichotomous pedunculate cymose panicles ; peduncles 
4-7 inches long, in the axils of fallen leaves, sometimes bearing 
a few leaves at the base of the branches of the panicle ; pedicels 
*2-4 inch long, slender, pubescent. Calyx *1 inch long, pube- 
scent, tube narrowly campanulate; teeth 4, minute. Corolla- 
tube *5 inch long, slender, limb *5 inch across; lobes 4, twist- 
ed, linear-oblong, spreading. Stamens 4, inserted in the throat 
of the corolla, filaments short; anthers long, slender, apiculate. 
Ovary 2-celled; ovules solitary in each cell; style filiform, 
exserted; stigma small, subclavate. Fruit -3 inch diameter, 
globose, black, containing 2 concavo-convex pyrenes. 

Sitb-Himalayan tract from tlio ’Rawalpindi District eastwards, 
common in hedges in Kangra. The above piant is var. tomentosa of 
the FI. Brit. Ind., ip. Boxh, Flowers: April — June. 

9. RAN Dl A, Linn 

(In honor of Isaac Rand, a British botanical author of ihe ISiJi 
century.) 

Trees or shrubs, thorny or unarmed. Leaves opposite, 
one of the pair often arrested ; stipules short, interpetiolar, free 
or connate. Flowers small or large, solitary or fascicled, 
white or yellowish. Calyx-tube ovoid or turbinate, ^ribbed or 
terete; limb cup-shaped or tubular, truncate, toothed or lobed, 
the lobes sometimes foliaceous. Corolla funnel-shaped, cam- 
panulate or salver-shaped ; tube long or short, the throat glab- 
rous or villous; lobes 6, twisted in bud. Stamens 6, anthers 
subsessile. Ovary 2-celled; ovules many; style short or 
slender; stigma clavate or fusiform, entire or 2-fid. Berry 
globose or ovoid, 2-celled, many-seeded, seeds often immersed 
in pulp. Distuib. Species about 100 ; throughout the tropica. 

A small shrub; calyx-lobes narrow; berries 

*3 inch long ... 1. JR. ietrasperina. 

A large shrub ; calyx-lobes broad ; berries 

1-1*5 inches long ... 2. I?, dumetorum. 

1. Randia tetbasherma, Benth. ^ Hook. f. in Gen. PI. 
'II (1873) p. 88. — A. small deciduous shrub usually dwai'f and 
rigid sometimes 2-3 feet bigb and then with mucb larjjer 
leaves, tranches sutspinescent. Leaves very'vai’iahle, -2-2 hy 
-15-6 inch, from broadly ohovate to lanceolate or ohlanceolate, 
usually crowded on dwarf shoots, glabrous, base narrowed into^ 
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a very sTiort petiole; stipules acute or acuminate. Flowers 
•6-1 inch across, pale yellowish-^reen, fragrant, solitary, 
sessile or nearly so, terminal. Calyx-tube turbinate, lobes with 
deltoid bases and linear-subulate tips. Corolla-tube *3 inch 
long, cylindric below, widened in the upper half ; lobes rather 
thick, as long as the tube, acute. Stigma fusiform. Berry 
•3 inch long, globose, purple, tipped with the persistent calyx- 
lobes. 

Sub-Hinialayan tract and outer hills ascending to 6,000 feet. 
Common on open slopes amongst rocks and sometimes in dry ravines, 
A vex'y variable plant, the dwarf form is the commoner and it is often 
the result of the constant browsing of goats but is sometimes the effect 
of a dry shalloAv soil. Tlie larger form is usually found lu sheltered 
places ]>ut tlie plant is not found in very moist or very shady spots. 
FI 0 wer s : A x)r il — J uno . 

2. E-andta DUMETonxjM, Lanlc. Tab. Encyc. II (1793) 
p, 227. — A large deciduous shrub or small tree with grey bark; 
branches often armed with strong, straight, opposite, decussate, 
axillary thorns -b-l-S inches long. Leaves 1-3 by *6-2 inches, 
obovate, mostly fascicled on dwai'f shoots, obtuse or acute, 
more or less pubescent on both surfaces especially on the nerves, 
base narrowed into a short marginate petiole ; stipules deltoid - 
acuminate. Flowers -7-1 inch across, 3 ^ellowish-green, frag- 
rant, solitary or 2-3 together at the end of dwarf leafy branch- 
lets ; peduncles short. Calyx *5 inch long, strigose, tube cam- 
panulate; lobes ovate, foliaceous, as long as the tube. ,Corolla- 
tube -2 inch long, densely silky outside ; lobes *6 inch Ibng, 
thick, obovate-oblong, pubescent without, spreading, tips 
funded. Stigma fusiform. Berry like a small apple, 1-1-5 
inches long, globose or broadly ovoid, yellowish when ripe, 
tipped with the persistent calyx-lobes. Seeds flattened, em- 
bedded in gelatinous pulp. Brandis, Ind. Trees, fig. 169. 
Yern. rdra. 

Sub-Himalayan tract from the Rawalpindi district eastwards. 
Common in open scrub forests in Tvaugra. "Wood very hard and com- 
pact. ri!c ripe fruit can be I'oasted and ©aton. Gamble calls this 
plant lUindld Jonoispina, DC. vide Kew Bull. 1921 p. 312. Flowers: 

A pri Juno. 

10. RUBIA, 

(From the Latin ruhor, red, roforring to the dve, madder, yielded 
by R, tinctorum, Linn. Distrib. Species about 30; widely distribut- 
ed.) 

Rxtbia ixptrNDiBtTLABis, Hemsley and Lace^ in J own. Linn. 
Soc. XXYIII (1891) p, 324. — A prostrate or trailing under- 
shrub, shoots herbaceous, quadrangular, scabrid or glabrous, 
the older whitish or grey with* thin papery bai'k. Leaves 
opposite or in whorls of 4, 1-2-5 by -1-2 inch, linear, nar- 
rowed at both ends, somewhat scabrid on both surfaces, margins 
thickened recurved ; petioles very short, joined by a raised 
line. Flowers -2 inch diameter, greenish-yellow, in axillary 
and terminal few-flowered cymes; pedicels up to *2 inch long, 
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glabrous or pubescent, Oalyx-tube minute, globose, glabrous 
or pubescent, limb 0. Corolla -1-16 inch long, glabrous or 
pubescent, tube cylindric below widened in tbe upper half ; 
lobes 4 or 5, lanceolate, acute, valvate. Stamens 4 or 5, insert- 
ed on tbe corolla-tube; anthers oblong, exserted. Ovary 2- 
celled; ovules solitary in eacii cell; styles 2; stigmas cs^tate, 
exserted. Fruit -2 inch diameter, globose, or didymous, fleshy, 
black, i?. albicmdis, Boiss. var. stenophylla, FI. Brit. Ind. 
Ill, p. 204. 

Salt Hange, IVIurree Hills and Kagan Valley, Chamba, Upper Eavi 
valley, 4-8,000 feet. Usually found growing on rocks. Flowers : June 
—July. 

31. GAILLONBA, A. ElcK 

(In honor of Bcnj. Gaillon, a French botanist of Dieppe.) 

Low rigid sometimes prickly desert struts. Leaves oppo- 
sitOj small, linear or subulate; stipules usually connate with 
the petioles into an entire sheath with 2 bristles or obsolete. 
Plowers small, white, solitary or in simple spiciform cymes. 
Calyx limb almost wanting or 2-6-toothed, dilated after flower- 
ing into a scarious crenate wing or feathery bristles. Co- 
rolla funnel-shaped; throat naked; lobes 4-5, valvate. Sta- 
mens 4-6 inserted, in the tube or throat of the corolla; fila- 
ments short; anther’s linear-oblong. Disk inconspicuous. 
Ovary 2 celled; ovules solitary in each cell; style filiform, 
with 2 short linear branches. Lruit ovoid, of 2 terete indehi- 
scent cocci, crowned with the enlarged calyx. Distiiib. 
Species 12; from Nubia to Western India. 

Hoary and seabrid; calyx-limb in fruit 
horizontal, orbicular, 5-lobcd ... 1. G. hyniPnode- 

Z>hat\a. 

Glabresceiit ; calyx-limb in fruit' erect, 
oblong-lanceolate ... % G. calycopfera. 

1. QAiLLomA HYMEXOSTEPHANA, Jauh. and Spacli, III. 
PI, Or, I (1842) p. 146, t. 79. — ^Rigid, 6-12 inches high, foetid 
when fresh, branches slender, terete, hoary and seabrid. 
Leaves -25-6 by -1 inch or less, linear-oblong, sessile, subob- 
tuse, base narrowed^ seabrid, margins ciliate, recurved ; sti- 
pules of the lower leaves suhobsolete, those of the upper small, 
membranous, connate. Flowers •15-2 inch long, axillary or 
terminal, solitary or in 2-3-flowered fascicles, Oalyx-tube -08 
inch long, puberulous; limb membranous, reticulately veined, 
sub-pellucid, pale-yellow ; lobes 5-7 rounded, small in flower," 
accrescent in fruit. Corolla puberulous. Fruit small, cane- 
scent, calyx-limb '3-5 inch across. 

Hazara 3,000 feet. Not common. Trans-Indus, Baluchistan. 

2. G-ailloi^ia calycopteba, Jaub, and Spach, 111. PI. 
Or. I (1842) p, 147, t. 80. Erect, 12-18 inches high, branches 
terete, glabrescent. Leaves -5-1 inch, long, linear, distant. 
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iKiargiTis revolute, tlie iloral leaves connate with the sti- 

pules into an obeonic nieinbranoxis shortly 6-8-toothetl sheath. 
Flowers *25 inch long, in spikes 1-1*5 inches long. Calyx- 
limb membranoiis, 2-Scl. Corolla puberulqus. Fruit piiberu- 
lous, including the wings *3 inch long; cocci oblong, suimount- 
ed by the calyx-limb which is erect and scarious, the segments 
free or , connate, oblong, lanceolate, white, veined, the wings 
thricOns long as the cocci. 

Dry hills near Attoek. 

Hamelia patenSj Jacq . — A large evergreen slirnh. JLeaves in whorls 
of 8-4, 2*5-6 by l*o-2*5 inches elUptic-ohlong or qblong-obovate, shortly 
acuminate, base narrowed, puberulous on both sides especially on the 
nerves, lateral nerves 6-8 pairs, arcuate, prominent beneath; petioles 
*5-1 inch long; stipules subulate. Flowers nearly 1 inch long, scarlet, 
in terminal pedunculate panicles, consisting of a whorl of 3-4 branches 
and one central branch, each branch usually once forked with a solitary 
■flowers between two scorpioid a.xes on which the secund very shortly 
pedicellate flowers are borne. C'aiyx tube campanulate, puberulous; teeth 
5, minute. Corolla tubular, 5 angled, puberulous; lobes very short, 
erect. Stamens 5, inserted below the middle of the corolla tube; an- 
tliers linear, very long, reaching almost to the top of the corolla-tube. 
Ovary 5-cel led. 

Indigenous to Tropical America. Very commonly grown in gar- 
dens. 

Garubnia .TAsatiNOiDBS, Bllu . — An evergreen shrub. Leaves oppo- 
site, 1 •5-2*5 inches long, elliptic or elliptic— oblong, coriaceous, glabrous, 
shining above, acute, scarcely acximinate, base narrowed; petioles very 
sliort; stipules combined into an intrapetiolai* membranous sheatb, 
deeply split down one side. Flowers solitary, terminal, white, 2-2*5 
inches across, very fragrant, usually double. Calyx-tube ribbed or 
winged, the ribs or wings prolonged upwards as long linear segments. 

Indigenous to China. Cultivated in gardens for its flowers both 
in the plains and at Abbottabad. More usually known as O, fiorida^ 
Lmn. Rather apt to be mistaken for Tabernmmonfana coro)i>aria from 
the double-flowered variety of which it may be distinguished by its sti- 
pules and the absence of latex. 

Gardenia dtjoida, Boxb . — ^A small deciduous tree. Leaves 4-10 
inches long, elliptic- oblong, narrowed into a short marginate petiole. 
Mowers large, white, solitary, appearing when the tree is leafless, fra- 
grant. Calyx *7 inch long; teeth *4 inch long, lanceolate-subulate 
(Jorolla tube 1*2-2 inches long; lobes obovate, 1*2 by *7 inch. 

Indigenous to Central India. Cultivated in Lahore. Flowers: 
April — May. 

Anthoobphaltts Oadamba, Miq . — A large erect tree. Leaves oppo- 
site, 5-8 by 2*7-4 inches, elliptic-oblong, shortly acuminate, glabrous 
and shining above, , more or less pubescent beneath, lateral nerves 8-12 
pairs; petiole *7-1*2 inches long. Flowers orange, in solitary terminal 
globular heads 1-1*7 inches diameter. Corolla lobes imbricate. Fruit 
of many ooriaceotis pyrenes packed into a fl,eshy globose mass, 
inches diameter, yellow when ripe, edible. 

Indigenous to the Suh-Himalayan tract from Nei)al to Assam and 
in South India. Cultivated in Lahore, Amritsar, A'ic. 

Rondeletia odorata, Jacq . — ^A small shrub. Leaves 1*5-2 inches 
long, elliptic, shortly petiolate. Flowers scarlet, orange in the throat, 
in compact terminal corymbose panicles. 

A native of the West Indies and Mexico. Occasionally grown i» 
i gardens in the plains. Flowers : February — ^March. 
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Oatbsbjba spinosa, Linn .— a small shrub armed with straight axil- 
lary thorns. Leaves about 1 inch long or less, obovate. Flowers 4 
inches long, 1*5-2 inches across, pale yellowish. Corolla pendulous,, 
tubular below, narrowly funnel-shaped above. 

Indigenous to the West Indies. Sometimes grown in gardens and 
conspicuous when in flower, the large flowers hemg quite out of pro- 
portion to the rest of the plant. Flowers : May— July. 

OoFPBA BBNGALENSis, Boxh. — Small deciduous shrub. Leaves vari- 
able in size, ovate or elliptic, membranous, glabrous. Flowers 1-1*5 
inches across, white, fragrant, appearing before or with the leaves. 
Corolla-tube -S-*? inch long, limb spreading. 

Indigenous east of the Jumna, Occasionally cultivated in the 
plains. 

IxoBA, Linn. — Shrubs or small trees usually evergreen. Flowers 4- 
merous, 2-bracteolate, in terminal compound trichotomous cymes. Co- 
rolla-tube long, very slender, lobes twisted in bud. Ovary 2-oelled; 
style Aliform, exserted. Drupe more or less didymous. A large genus 
very closely allied to Favetta^ but with the style less exserted and 2- 
branched. 

IxoKA PARVIPLOBA, Valil . — Leaves 8-5 inches long, oblong or elliptic- 
oblong, very coriaceous, obtuse. Flowers white. The Torch Tree, 
Cultivated in Lahore. Flowers : May. 

IxOBA UNDULATA, Boxh. — ^Leaves 4-7 inches lonq, usually ohlong- 
lanceolate, membranous, acuminate. Flowers white Also cTiltivated 
in Lahore. Flowers ; May. 

Sbbissa bcbtiba, Lamh . — A small shrub about 2 feet high. Leaves 
•5-*7 inch long, elliptio-obloi:^. Flowers *5 inch long and as much 
across, solitary, axillary, sessile, white. Corolla tubular-funnel-shaped, 

Indigenous to China and Japan. Has long been cultivated in 
gardens in India. The leaves and flowers are foetid when bruised. 

L. COMPOSiT/E. 

Herbs or shrubs, rarely Irees. Leavies usually alternate; 
stipules 0. Flowers in heads consisting usually of many si^ 
milar or dissimilar flowers, sessile on the dilatro top of the 
peduncle (receptcLcle) and surrounded by an inyolucre of bracts. 
Ueoeptdcle pitted or smooth, naked or furnished with brac- 
teoles. Flowers 1-2-sexual. Calyx-tube adnate to the ovary; 
limb 0 or of scales, bristleis or hairs (jpappus). Corolla gamo- 
petalous, epigynous, regular, ligulate or bilabiate. IKsk 
epigynous. Stamens 4-5, inserted on the corolla alternating 
with its segments; anthers cohering into a tube which sheaths 
the style, the cells often tailed at the base. Ovary 1-celled; 
ovule solitary; style usually bifid* sti^as various. Fruit an 
achene, naked or crowned by the persistent sessile. or stipitate 
pappus. Distrib. The largest family of dowering plants dis- 
tributed throughout the world. 

A. — ^Heads rayed (i.e., corollas of the outer flowers ligulate, of the 
inner tubular). 

Eay-flowers yellow. 

Branches and leaves beneath cottony... 7. Pulicaria. 

Branches and leaves not cottony ... 6. Inula. 

Eay-flowers lilac ... 2. Microglos$a. 
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B* «-lIeads disciform (i.e., corollas of all the flowers tubular or in 
I'dioJiea the outer filiform). 

Flowers white; a small tree ... ... 9, Leucomeris, 

Flowers yellow; small shrubs. 

Involucral bracts white, petaloid ... 4. Anaphalis. 

Involucral bracts ^reen, not petaloid. 

Leaves 2-pinnatisect, aromatic " ... 8. Artemisia. 

Leaves simple, not aromatic. 

Heads corymbose ... 6 . Inula. 

Heads solitary. 

Leaves glabrous or nearly so ... 7. Pulicaria. 

Leaves white-cottony beneath ... 5. Phagnalon. 

Flowers purple. 

Leaves not gland-punctate, corollas of 

the outer flowers filiform ... 3. Pluchea. 

Leaves gland-punctate, corollas all tu- 
bular ... 1. Vernonia. 

C. — Heads ligulate (i.e., corollas all ligulate). 

Heads solitary or fascicled ... ... 11. Lactuca. 

Heads in broad terminal corymbs ... 10. Catamixis. 

Note. — This key applies to the. species described but not to aril the 
indigenous members of the genera. In Anaphalis the petaloid bracts 
are apt to the taken for corollas and the heads appear to be radial. 
I have included Pluchea in the division with purple flowers; in P. 
WaUiehiama I -have not seen fresh flowers nor can I ascertain the color. 

1. VERNONIA, Schreb. 

(In honor of AV. Vernon, a botanist and traveller in North America 
in the 17th century. Btsthib. Species about 280; chiefly tropical and 
mostly American.) 

VfiRNONiA ciNERASCJSNvS, Schultz-Bip. in Schweinf. FI. 
^thiop. (1867) p. 162. S&tibby, 1-3 feet bigli, stems branch- 
ed, terete, rather slender, grooved, ashy-pubescent. Leaves 
alternate, -7-2 by -2—6 inch, oblong-spathnlate, apex rounded, 
apiculate, base narrowed, entire or with a few rather coarse 
blunt teeth, gland-punctate and pubescent on both' sides. Heads 
•25 inch across, purple, homogamous, in many-headed terminal 
corymbose panicles^ Involucre hemispheric; bracts linear- 
oblong, subaicute or mucronate, pubescent^ midribs well marked, 
purple. Corollas all tubular, glabrous, limb regular. Anther- 
bases obtuse. Style-arms subulate, bairy. AcKenes -1 inch 
long, tapering to the base, 5-ribbed, clothed with rather stiff 
hairs. Pappus shorter than the corolla, about *2 inch long, 
white, hairs biseriate, the outer short and rigid, all persistent. 

Western portion of the Punjab plains and Salt Bange. On rocks 
Or sand. Flowers in the cold season. 

2. MICR0GL08SA, BO. 

(From the Greek mihros, small, and glossa, a tongue; referring to 
the small corollas of the ray flowers. Distbib. Species 9 ; Asia, Amoa 
and Madagascar.) 

Microglossa albescens, CZarX:©, Camp. InA. (187^ p. 69. 
— An erect shrub 2-8 feet higH, branches faintly grooved, pub^ 
scent. Leaves alternate, 2-8 inches long, lanceolate, acumi- 
nate, entire or serrate, glabrous above, pale and hoary beneath, 

XT'S 
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laarrowd into a sliort marginate petiole. Heads -3-4 ineli 
across, in many-headed terminal corymbs, heterogamous, rayed ^ 
rry-f^'Tcr- female, fertile; disk-flowers bisexual, fertile, 
inYohicre campanulate; bracts many-seriate, narrow, acute, 
the outer shorter, Ilecei>tac]e hat, naked. Corollas of the 
ray-flowers ligulate, lilac, those of the disk-howers tubular 
slightly dilated in the U 2 :)i>er half, limb 5-fid. Anther-bases 
nbiuse, entire. Style-arms flattened, tips long, lanceolate. 
Achenes piiberulous, obs(*ure]y 5-angled. J^appus-hairs coi)i- 
ous, dirty-white, not longer lhan Ihe ripe achenes.^ 

Hiinr.laya f^-12,000 feet, on rocks. Kunawar, Ohauiba in the Ravi 
valle;;. a.i.i Apparently not ixx the outer ranges and has not 

been' (.-cTiectsd 'n Kagan though it occurs in Kishtwar and perhaps 
extends further west. Flowers: July — September, 

3. PLUCHEA, Oass. 

(In honor of N. A. Pliiche, who published the Spectacle de la 
[Nature ” in Paris in 1732.) 

Shrubs or utidershrubs. Leaves alternaie. Heads small, 
in termijuil leafless corymbs or large and subsolitary, hetero- 
.gainous, disciform, white, yellow, lilac or purple; outer flow- 
ers female, fertile, many-seriate; inner flowers bisexual, few, 
sterile. Involucre ovoid or broadly campauulate; bracts usu- 
ally broad. Receptacle flat, naked. Corollas of the outer flow- 
ers filiform, shorter than their styles, H-fid or minutely toothed 
.at the apex, those of the bisexual ’flowers regular, txibular, 
with a slightly enlarged 5-fid limb. Anther-bases sagittate, 
the cells tailed. Style- arms of the bisexual flowers filiform, 
entire or 2-fid. Achenes small, 4-5-angled, more or less con- 
nate at ihe base. Pappus-hairs blender, 1-seriate, freJfe or in 
sterile achenes very many, - more or less cdnnate at the base. 
Distutb. Species 30 ; Tropical and Sub-tropical. 

Heads in compound corymbs. 

Involucre ovoid, the outer bracts obtuse 1. P. lanceolata. 

Involucre campanulate, the outer bracts 

acute , ' 2. P. WallicMana. 

Heads subsolitary ... 3. P. anjufa, 

1. Pluchka XAisrcEOLATA, (7, B. Clarke, Corn/p. Ind. (1876) 
p. 94. — An erect shrub 2-3 feet high, stem and leaves grey with 
dense minute pubescence. Leaves 1-2*3 hy *2-5 inch, oblance- 
olate or ohlong, thick, coriaceous, obtuse, apiculate, base nar- 
rowed, margins entire or occasionally with a few coarse distant 
teeth, sessile. Heads -3 inch' across, purple, in many-headed 
compound corymbs. Involucre ovoid, (contracted at the mouth ; 
outer bracts broad, very obtuse, densely pubescent, tinged with 
purple ; inner luacts linear, Subacrute, few. Pappus-hairs dis- 
tinctly connate at ihe base. Tejjn. Resha^n, 

Plains of the Punjab. Common. Tn dower or fruit almost 
^ut the year. " 
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2, I*LUCHEA Wallicuiaka, DC. PTodr. V (1836) p. 45L-— 
A tall {.limb, steins and branches terete, striate, the upper por^ 
tionii viscous-pubescent. Leaves 1-2*7 by •4-1-1 inches, ellip- 
tic-oblong or obovate, obtuse or vSiibacute, often apiculate, usu- 
ally entire, sometimes faintly toothed, pubescent on both sides, 
sessile. Heads -5-7 inch across, in many-headed compound 
coryml's. Involucre campanxdate; outer bracts short, ovate- 
oblong, acute, pubescent ; inner bracts linear, acute, pubescent 
at the apex. Achenes obscurely angled, the angles silvery- 
white, scarcely pilose. 

Salt Range. Not common. 

3. Pluchea AiiGTJTA, Boiss. Diag. Ser. II, fasc. 3 (1856) 

p. 5, — A stout shrub, the upiier -glandulpr-pubescent. 

Leaves 1-2 inches long, variable in width, '2- ^) inch broad, 
ovate-oblong or oblanceolate, acutely serrate or lobulate, 
glandular-pubescent, base narrowed, sessile. Heads *3-5- inch 
across, purple, subsolitary. Involucre broadly campanulate; 
outer bracts ve3‘y small, narrow-lanceolate, pubescent and 
ciliate, the intermediate similar but longer ; inner bracts elon- 
gate, linear, a(‘ute, x>ubescent and ciliate at the tips. Achene*? 
with a few adpressed hairs, slightly ribbed. 

Salt Range. Kalabagh, on both sides of the Indus. Not common. 

A plant of and rocky hills . Flowers: December — ^February. 

pTjtroKBA ovALis, DO, mentioned as occurring in the Salt Range 
in FI. Brit. Ind. Ill, p. 272, has not been collected since Aitchison’s 
time. The identification of the plant is doubtful, — vide Hooker 1. o. 

4. ANAPHALIS, DO. 

(Said by De Candolle to be an ancient Greek nanae for some woolly 
plant, derived from gnaphcUon , a lock of wool. Distbib. Species about 
25; Asiatic, chiefly in temperate and mountainous regions.} 

Ama-phalis Eoyleana, IXJ. ProdT . VI (1837) p. 272. — An 
erect undershrub about 12 inches high, lower half of the stem 
persistent woody, branches many, slender, densely grey-woolly. 
Leaves alternate, -5-1 by -15 inch or le>ss, linear, green and 
slight I V woolly above, densely grey-woolly beneath, margins 
recurved, sessile. Heads * 25-4 inch diameter, yellow, disci- 
form, heterogamous, corymbose; outer flowers female, numer- 
ous, fertile; inner flowers bisexual, usually sterile. Involu<?re, 
campanulate; bracts many-seriate, the inner -15 inch long, 
ovate, acute, petaloid, white, the- outer shorter. Receptacle 
naked. Corollas of the outer flowers filiform, 2-4-toofhed, 
those of the inner flowers tubular with a subcampanulate 5-fid 
limb. Anther-bases sagittate, tailed. Style 2-cleft, arms 
obtuse. Achenes very small, oblong. Pappus-hairs one-serit- 
ate. free, caducous. 

Inner Himalaya 9-10,000 feet. Chamba, Upper Ravi valley and 
Pangi ; Kunawar and Lahoul. Flowers : July. The heads are apt 
to be taken to be rayed ^with white rays and yellow disk as the inner 
involucral bracts are white and conspicuous. The above plant is var.- 
1 R-ovIeana. proper of the FI. Brit. Ind. The other rarities appear to 
be Jess woody and often almost inseparable from A. contorta , Hook. f. 
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5. PHAGNALON, Cass. 

(A name altered from the Greek gnaphalon, a lock of wool ; referr- 
ing to the plants being woolly. Distrib. Species 20 ; from the Canary 
Islands to the West Himalaya and Tibet.) 

Phagi^alon otveum, Edgew in Trans. lAnn. Soc, XX 
(1846) p. 68. — small shrub or undershrub 4-10 inches high, 
branches and leaves beneath snowy-white with dense cottony 
wool. Leaves alternate -5-1*5 by *1—3 inch, from linear-ob- 
lanceoiate to spathnlate or elKptic-oblong, usually entire, more 
or less cottony or sometimes glabrous above, sessile. Heads 
*3- *5 inch across, solitary, yellow, heterogamous, disciform; 
flowers all fertile, the outer female, many-seriate, the inner 
bisexual. Involucre campanulate ; bracts many-seriate, very 
narrow linear, dry with scarious margms, acute, more or less 
hoary Ur cottony, the outer smaller. Keceptacle flat, slightly 
pitted. Corollas of the outer flowers filiform, minutely 2-3- 
toothed, those of the bisexual flowers slender, tubular, with 
a scarcely dilated 5-fid limb. Anther-bases sagittate, shortly 
tailed. Style-arms slender, obtuse. Achenes small not ribb- 
ed, cloched with a few hairs. Pappus-hairs one-seriate, persis- 
tent, much longer than the achenes. 

Himalaya 4-9,000 feet, on rocks. From Garhwal westwards. Very 
common in Hazara. Flowers: May — ^June. 

6. INULAt Linn. 

(From the clfi(,ssical name of I, Helenium, Linn,) 

% 

Perennial herbs or ehrubs. Leaves alternate, toothed. 
Heads large and solitary or small and corymbose, heterogamous, 
rayed, rarely disciform ; ray-flowers female, fertile ; disk-flowers 
bisexual, tubular. Involucre hemispheric or campanulate; 
bracts many-seriate, the outer often foliaoeous. Beceptacle 
flat or tumid, pitted ot areolate. Corollas of the ray-flowers 
ligulate, Ixgules yellow or white, 8-toathed; corollas of the disk- 
flowers regular, yellow. Anther-bases isagittate. Style-arms 
linear, slightly flattened, broader upwards, obtuse. Achenes 
subterete, ribbed. Pappus-hairs few or many. Distuxb. 
Species about 56 ; Europe, Asia and Africa. 

Flower heads corymbose. 

Heads disciform ... 1. 1. Gappa, 

Heads rayed ... 2. I, cuspidata. 

Flower heads solitary ... 3. I, grantioides, 

1. Intixa Oappa, DC, Prodr. V (1836) p. 469. — ^An erect 
shrub 4-8 feet high, branches red, young shoots densely grey- 
silky. Leaves 3-6 by inches, oblong-lanceolate, narrowed 
at both ends, thick, green and more or less densely adpressed 
hairy above, grey silky-tomentose beneath, teeth small cuspi- 
date, often very distant and obscure; petiole almost 0-4 inch 
long, stout. Heads *3 inch across, yefiow, coiymbose, flowed 
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all discoid or with few inconspicTioris ligtiles. luvolucral 1)ract3 
linear, rigid, acuminate, silky, the outer shorter. Aehenes 
•07 inch long, silky; pappus 'ot inch long, dii'ty-white, 

Suli-Himalayan tract and Outer Himalaya ascending to 6,000 feet 
from the Indus eastwards. Common in forests of Finns longifolia and 
on warm grassy banks. Flowers : September — October. 

2. Inula cuspidata, Clarhe, Comp. Ind, (1876) p. 125. — 
A weak erect shrub 4-8 feet high, branches glabrous or nearly 
so. Leaves 3-5 by 1-2 inches, elliptic-lanceolate, acpminate, 
base narrowed, thin, membranous, pubescent when young, 
nearly glabrous when mature or rough above and thinly pube- 
scent beneath, serrate, teeth! gland-tipped; petiole -2-5 inch 
long, slender. Heads *3 inch across, yellow, corymbose, radi- 
ate. Involucral-bracts linear, rigid, acute, outer shorter, pube- 
scent. Aehenes -07 inch long, silky; pappus *2 inch long, 
dirty-white. Collett, FI. Siml., fig. 78. 

Himalaya 3-7,000 feet, extending to Kagan, Obamba and Basbabr. 
Fairly common in moist ravines, Flowers : September — November. 

S. Inula gbantioides, Boiss. Diap. SSr. II, faso. 3. (1866) 
p. 14.— A shrubby perennial 6-24 inches high, glandular-hairy, 
stem stout, woody. Leaves 1-2 inches long, variably lobed, 
the lower petiolate, cunlsate, shortly S-lobed, the upper sessile 
linear, entire or 2-3-toothed at the apex, all fleshy, 
glandular and hairy. Heads •7-l*3 inches across, yellow, soli- 
tary, radiate, often furnished with 1 or 2 leafy bracts ; pedun- 
cles stout, hairy. Involucral bracts linear-oblong, subacute, 
glandular and hairy, the outer smaller. Aehenes •1--15 inch 
long, strongly ribbed, hispid; papptis -3 inch, long, rigid, 
scabrid. 

HiUs near Kalabagb. Distbib. Sind, Trans-Indus. Flowers: 
N 0 vember — ^December. 

7. PULICARIA, G»rtn. 

(From pulex, a flea ; P. dysenterica is the flea-bane of Europe.) 

Annual or perennial, usually villous or woolly herbs, rarely 
shrubs. Leaves . alternate, sessile, often amplexicaul. Heads 
solitary, rayed, heterogamous or disciform and homogamous; 
ray-flowers female, 1-2-seriate; disk-flowers bisexual fertile. 
Involucre hemispheric or ohconic ; bracts few-seriate, subequal 
or the outer shorter, linear. Receptacle flat or subconvex,- 
pitted. Corollas yellow, those of the ray-flowers ligulate or 
tubular, those of the disk-flowers regular. Anther-bases p^git- 
tete, tails capillary, simple or branched. Style-arms linear, 
obtuse, slightly flattened, a Httle broader upwards. Aehenes 
terete or ribbed. Pappus double, the outer row of short 
jagged teeth or a fimbriate cup, the inner of hairs. DirsTMB. 
■Species about 24; Europe, Africa and Asia. 

Branches and leaves beneath cottony ; 

heads rayed ... 1. P. erispa^ 

Branches and leaves glabrous or nearly 
so; heads disciform ... 2. P. glmcescens 
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1. PxrLiCAJEiiA CEISPA, Benth, and Rook. f. in Oen, JH., 

JI (1873) p. 336. — All imclersli]*iil:) 1-2 feel brandies, 

dothed with loose white coitony tomeutiini, woody below.- 
Leaves -S-l-S inches lon^?^, linear-oblong^ or liiiear-oblanceolute, 
undulate or irreg’iilarly coarsely crenate, clothed especially 
beneath with loose cottony tomentum, sessile, base s^emi- 
ainpleicicanL Heads -3-. 5 inch across, solitary, yellow, rayed* 
Involiicral bracts pubescent, acute, the outer shorter. Achenes- 
minute, ^labrate. Pappus-hairs connate at the base in a ring, 
deciduous, white, about -1 inch long, thrice as long as the 
achenes. 

Plains of the Punjab, common. Salt Pange. Flowers: Febriuary 
— ^April. 

2 . PuLiOAEiA GLAtTCESCENS, Juiih, and Spach, lU, PL 
Orient. IV (1853) t. 349. — k. small shrub 6-15 inches high, 
branches ash-colored, glabrous or sparsely hairy. Leaves 1-2 
inches long, linear or linear-spathulate, straight or slightly 
curved, margins entire, flat or involute, glabrous or niearly so, 
fleshy, sessile. Heads -3 inch acroiss, solitary, yellow, disd*- 
form. Involiicral bracts glabrous, lanceolate, acute, the outer 
shorter. Achenes minute, oblong, silky. Pappus-hairs shin- 
ing, the outer not distinguished from the haii's on the acheiie, 
the inner much longer than the achene. 

Plains of the West Punjab ; Mari, Kalabagh. Salt Range. Flow- 
ers : January, 

8. ARTEMISIA, Linn. 

(From Artemis, the Greek name of Diana. Distkib. Species about. 
200; chiefly in the Northern Hemisphere.) 

Artemi>sia mauitima, Linn. Sp. PI, (1753) p, 84(5. — 
shrub with stout rootstock and lower branches, covered witli 
fibrous bark ; shoots slender, wiry, striate, hoary or somewluit 
white-woolly. Leaves alternate -5-2 inches long, 2-pittuatisect, 
segments very many, small, spreading, linear, obtuse, more or 
less^ grey-hoary or -tomentose, the upper leaves simple linear ; 
petioles slender. Heads homogamous, disciform, 3-8-flowered, 
oblong or ovoid, a little more than -1 inch long, in spieate fas- 
cicles in the axil of a small linear or almost setaceous leaf; 
flowers yellowish, all fertile. Involucral bracts linear-oblong, 
with scarious margins, outer tomentose, inner glabrous. Re- 
ceptacle minute, naked. Corollas with a short cylindric tube 
and narrowly campanulate 5-fid limb. Anther-bases obtuse, 
entire; connective apiculate. Style- arms with truncate peni- 
cillate tips. Achenes very minute. Pappus 0. A. hrevifolla. 
Wall, 

Inn^ arid valleys of the Himalaya 5-14,000 feet. Abundant in 
Kagan, Pangi, and Kunwar. This plant is characteristic* of the deep 
mner valleys of the_ Himalaya to which the monsoon does not penetrate. 
It covers the hill-sides replacing grass and herbaceous vegetation witii 
ws peculiar greyish foliage.^ In ascending a valley such as the Kagan 
Valley ^it is first found growing in dr^' rocky places at low levels and qn 
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southern aspects. Further up the 7alley it exteiids all over the souWi- 
©rii slopes and of the lower vegetation becomes the dominant Ppeoies. 
Grass may still predominate on the cooler northern aspects. StilJ 
further up the valley it extends to all slopes^ regardless of aspect, grass 
and other herbaceous vegetation being restricted to moist spots on the 
edges of streams. Towards the head of the Kagan Valley where the 
elevation is greater and the bottom of the valley is more exposed to 
moisture-bearing winds, grass reappears and soon repl'aoes the Arte^ 
misia. In the deep valleys in which Artemisia mmitima is the most 
conspicuous plant very little rain falls, precipitation being almost con- 
fined to snow in winter. For a deep-rooted plant the distribution of 
the rainfall is of little importance, bufc a shallow-rooted plant, such as 
grass, requires frequent though not necessarily heavy precipitation and 
if long periods of drought, occur they involve the dying down of the 
grass until the rainy season again comes round, as is seen in the zone 
of Finns lorgifoUa. In the deep inner valleys the precipitation occurs 
chiefly in winter when the temperature is too low for vegetative growth • 
and is of no use to grasses and similar plants, and consequently they are 
unable to compete with the Artemisia. 

The foliage has a powerful aromatic smell but it is eaten by sheep 
and goats. The stout roots and branches are useful as fuel in the 
absence of other material. This plant has recentty attracted attention 
as a source of Santonin, Flowers: August — September. 

Many other members of this genus are also found, they are all 
herbaceous sometimes with a more or less woody root which in Artemisia 
sacTorum, Led eh, is thick enough to be used as fuel. They all differ 
from A, maritima in having heterogamous flower heads. 

9. LEUCOMERIS, D. Don. 

(From the Greek, lcnl‘os, white, and nieros, a part; referring fco 
the flowers. Disteib : Species one in Burma and the fottowing.) 

LijiuooMEEis spEOTABiLivS, 1). l)(m, Pro(h\ FL Nep. (1lS26> 
p. 170.-^A large shrub or small tree with rough corky bark,, 
shoots angular with large pith. LeavewS alternate, 4-14 by 
J-5-4 inches, narrowly oblong or oblanceolate, entire or minute^ 
ly cusjndate-KseiTate, glabrous above white tomeiitose or ulti- 
mately especially on sterile shoots glabrous beneath, base 
gradually narrowed; petiole -5-1 inch long. Heads homoga- 
mous, disciform, 4-8-flowered, -7-1 inch long, in terminal' 
tomentose bracteate corymbs about 4-fi inches across. Involu- 
oral bracts many-seriate, the outer short ovate, the inner linear- 
oblong. ’Rreceptacle flat, naked. Corolla white tubular wi+h 
5 narrow revolute segments. Anther-bases sagittate, tails 
ciliate. Style obtuse, 2-fid. Achenes *2 inch long, slender, 
densely silky. Pappus -5 inch long, whitish. 

Suh-Himalayan tract and outer Himalaya in hot places ascending 
to 6,000 feefc, from the Jumna to Nepal. Only recorded from Kalesar 
in the extreme east of the Punjab where it occurs in some of tlie 
ravines in the Siwaliks. Flowers: April — ^May. 

10. CATAMiXiS, Thoms. 

(From the Greek, hatamyis, a mixture, referring to tlie affinities^ 
of the genus which point in many directions. Distuib: the fol^ 
lowing is the only species.) 

Oatahixis bacchaeoides, Thoms, m Journ, I^irm, Soc,, 
IX (1805) p. 343, t. 4. — A shrub 3-5 feet high, twigs, subsilkily 
hoary. Leaves alternate 2-3 by 1-1-6 inches, mostly obovate^. 
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glabrous, coriaceous, coarsely serrate, base narrowed into u 
sh-ort semianaplexicaul petiole. Heads *3 inch long, homo- 
gamous, in many-flowered terminal corymbs. Involucral- 
bracts •! inch long, lanceolate, acuminate, the outer smaller. 
Receptacle small, naked. Corolla -2 inch * long,^ ligiJate, 
yellow. Anther-bases with long harbella|te tails. Style 
obtuse, arms erect very short. Achenes narrowly turbinate, 
silky- villous. Pappus -3 inch long, 2-seriate, the outer shorter, 
Mhite. 

Siwaliks from Ambala to the Ganges. A plant of steep sandy clijffs 
with a very restricted range. Kalesar, not common. Flowers: Feb- 
ruary — ^April. 


11, LACTUCA, Linn. 


(The Latin name of X. sativa^ the lettuce, derived from lac^ lactis, 
milk; referring to the milky juice. Distrib. Species about 90; mainly 
in north temperate regions of the Old World.) 

Lactuca oeientalis, Boiss. FL OHent. Ill (1873) p. 819. 
—A much-branched rigid undershrub ^ 6 inches to 1 foot^ or 
more high; branches slender, often spinescent, silvery- white, 
winged with the decurrent bases of the leaves the blades of 
which are often not or imperfectly developed,^ juice milky. 
Leaves alternate 1-2 inches long, the lower pinnatifid with 
spreading or incurved triangular, acute, entire or toothed 
lobes, the upper often much smaller, linear or oblanoeolate, 
entire. Heads -5 inch long, sessile, axillary and terminal, soli- 
tary or in fascicles of 2-5, homogam ous, yellow. Involucre nar- 
rowly cylindric ; bracts few, the outer ovate, the inner ohlong, 
all with narrow^ meinhranous margins. Receptacle flat, naked. 
Flowers all ligulaf^. Aniher-bases sagittate. Style-arms 
slender. Achenes *2 inch long, pale, smooth, narrowed to 
both ends from the middle or a little above it. Pappus 
deciduous, silvery sfs liong as the adlenes. 

Kunawar 9,000 feet. Has not been collected in Pangi or Hazara, 
bnt as it is common Trans-Indus it may be expected to occur there. 
Flowers : August. 

' Tithonia niVBBSiroiilA, Ch^ay.^A large shrub 7-8 feet high. Leaves 
alternate, 4-10 inches long including the petiole, strongly 3-nerved, 3- 
or 5-lobed, softly pubescent on both sides, narrowed into a marginate 
peMole nearly as long as the hlade. Flower heads solitary, axillary and 
terminal, 4 in^es across, orange, radiate. Peduncle swollen near the 
newer. Hisk-nowers enclosed in a stiff bract. Achenes quadrangular: 
pappus of 1-2 bristles and scales. 

Indigenous to Mexico and Central America at 1,000—6,000 feet. 
Cultivated in gardens. Has become naturalized in the Sub-Himalayan 
"tract near Dehra Dun and in Bengal. Grows readily from cuttings. 
Flowers in the cold season. ' 


Saussurba Lappa, Olo/rTce, A tall stout herb, stems 6-7 feet high. 
Kadical-leaves 2-3 feeb long including the petiole which is loba^ly 
willed, the terminal lobe often 1 foot in diameter; cauline-leaves 6-12 
ULClies long including the petiole, base auricled, semi-amplexicaul, all 
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"membranous, scabrous above, glabrate beneatb.^ Heads bomogamous^ 
disciform, 1-1*5 inches diameter, very bard, sessile, axillary or in ter- 
minal clusters of' 2-5. Receptacle bristly. Involucral bracts inany 
seriate, numerous, ovate-lanceolate, acuminate, rigid, purple, pube- 
' scent wben young afterwards glabrous and recurved at tbe tips Corol- 
las *7 inch long, dark purple, slender, tubular. Antber-bases sagittate, 
with fimbriate tails. Style-arms linear. Achenes glabrous, oblong, 
4-ribbed, top contracted and cupped. Pappus double, hairs about -6 
inch long, all feathery, connate at the base into a ring, deciduous. 

Himalaya 8-12,000 feet. Kashmir, Kagan and Pangi. This plant 
'is not common in British or Ohamba territory where it has been practi- 
cally exterminated but is of cohsiderable importance in Kashmir where 
the root (known in the vernacular as Kut) is collected and exported. 
About 2,000,000 lbs. are collected annually and the price obtained in 
‘Bombay is annas 4-8 per lb. The root yields a perfume resembling 
violets and is greatly in demand in China for ritualistic purposes, being 
burnt as incense in temples. Attempts have been made to cultivate 
it in Hazara but thg plants were aU dug up and the roots stolen. 

Montanoa hibisoipolia, 6'. Koch . — A large erect shrub 6-8 feet high* 
Leaves opposite, about 6 inches long and broad, deeply lobed, softly 
tomentose on both surfaces with grey shining hairs ; petioles tomentose, 
winged near the top, the wing lobulate. Flower heads 1 inch across, 
white, in large terminal panicle, radiate. Heads spherical in fruit. 

Indigenous to Central America at 2,000 — 6,000 feet. Recently in- 
troduced in garder^ in N.-W. India and grows well but requires 
a moist cool situation in the plains. Grows readily from cuttings. 
Flowers in the cold season. 


LI. ERIGACE/E. 

Trees, shrubs or undersbrubs. Leaves alternate, oppo. 
site or whorled ; stipules 0. Flowers bisexual, regular or 
rarely slightly .ygomorpLic, bracteate and often 2-bracteolate. 
Calyx free or rarely a^ate to tbe ovary, 4-5-fid or -partite. 
Corolla bypogynous, usually campanulate or urceolate, rarely 
polypolalous, lobes or jietals usually 5, twisted or imbricaiel 
Stamens usually 10, free or attached to tbe corolla, filaments 
free amongst themselves; anthers oblong, usually dehiscing by 
apical pores or slits, the cells often produced upwards into 
tubes, sometimes spurred on the backs. Ovary usually 5- 
ceUed; ovules many in each cell, rarely few; style .simple, 
filiform or coliunnar; stigma simple or shortly lobed. Fruit 
capsular, loculicidal or septidicidal, in Gaultheria apparently' 
baccate as the capsule is enclosed in the enlarged succulent 
calyx. Disteib. A large family distributed throughout tli® 
world. 

Mowers aadllary, ustiany solitary. Small shrubs. 

Leaves not imbricate and adpressed to the 
stem; calyx in fruit succolent ... 1 . Qmdtheria. 

Leaves imbricate and a^ressed to the' 
stem; calyx in fruit unaltered ... 2, Oeuaiope. 

Flowers in racemee; corolla ovoid. A tree 8. Pteri*. 

Flowers in corymbs; corolla funnel-shaped; 

or campanulate. Trees or shrubs ... 4, Rhododendron. 
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1. GAULTHERlAi Linn. 


(In Lonor of Gaulthier, a Canadian physician and botanist of tW 
18th century.) 

Erect or procumbent shruba. Leaves evergreen, serrulate, 
witli glands on the lower surface at the base of long bristles, 
Flowers small, sometimes dimorphous, racemose or axillary and 
solitary; bracteate and 2-bracteolate. Calyx ovoid, 5-fid, in 
fruit enlarged, colored and sxicciilent, enclosing the capsule. 
Corolla ovoid-tubular. Stamens 10; filaments attached to the 
base of the corolla, more or less dilated, pilose ; cells more or 
less produced upwards, dorsally l-?-horned ; in some flowers the 
stamens are small with simple anthers. Ovary 5-celled ; ovules 
many in each cell; style cylindric; stigma simple. Capsule 
5-celled ; loculicidally 6-valved from the apex. Distmb. 
Species nearly 100; mostly American. 


Leaves broadly ovate, lower surface setii- 
lose ... 1. 

Leaves narrow-oblong, lower surface glab- 
rous 2. 


6r. mimmuUirl- 
6r. tricfiophylla. 


i. Gaultheuia nummulakioides, D. Don, Prodr, Ft 
Nep, (1825) p. 150. — ^Prostrate, stems densely hirsute. Jjeaves 
alternate, -b-S by -i-O inch, bx'oadly ovate, sometimes sub- 
orbicular, acute, base rounded or cordate, glabrous above, setu- 
lose beneath and on' the margin ; petiole minute. Flowers -25 
inch long, pint or yvhite, solita^, axillary; pedicels -1 inch 
long, densely clothed with coriaceous glabrous ovate-ol)iong 
braots -15 inch long. Calyx-teeth *12 inch long, lanceolate. 
Corolla tubular, lobes minute,, recurved. Anther-cells shortly 
produced, 2-horned at the apex. Su/cojulenit (jalyx -3 inch 
diameter, dark-blue. 

Himalaya 8-12,000 feet from tlie Sutlej eastwards. Chor, Marali, 
^vering banks. Has not recently been collected in Bashahr, though 
^oyle, lllust. Bot, KvtnaL p. 260, gives Kunawar as one of his locsdi- 
ties. Flowers : July — September. 


2. Gatjlthrbia tbichofhylla, Hoyle ^ lllustr . Bot . 
BimoX. (1839) p. 260, t. 63, fig. 3. — Stems erect, wiry, 2-6 
inches high, more or less hirsute. Leaves alternate about -25 
by *1 inch, oblong, Stib-acute or rounded, base cuneate or 
rounded, glabrous on both sides, glossy above, margins bristly, 
obscurdy semdate; p'etioleii ve^ minute. Flowers -2 imdi 
long, pink or nearly white, solitary, axillary; pedicels -1 inch 
long, densely clothed with ovate bracts -1 incdx long, ('"aiyx- 
teeth •! inch long, ovate-oblong. Corolla widely campanulate. 
Anther-cells not produced upwards, with a spreading spur be- 
low the pore. Succulent calyx *6 inch long, pale turquoise- 
blxie. Seeds minute* 


Himalaya 9-13,000 feet. On moist rocks. Forms with moss an 
undergrowth to the dwarf Rhododendrons. Kagan and Siran Valleys. 
Hazara; Chamba; Bashahr. Not on the outer hills. Flowers: June — 

August, 



LI. KRlCACKAi. 


301 


2, CASSIOPE, D. Bon. 

(Named after Cassiope, of Greek mythology; the mother of Anclro- 
*meda, also the name of a genus of this family. Bistrib. Species 7;* 
Arctic regions and high Asiatic mountains.) 

Cassiope PASTiGiATA, IDon^ in Edinh. Phil. Jouvn. 
XVII (1834) p. 158. — A small fastigiate shrub, forinmg 
-tufts 6-12 inches high. Leaves -2 inch long, somewhat 4-faiiL. 
ously imbricate, ovate-oblong, aclpressed, thick but with a na-r- 
Tow hyaline margin which is prolonged into a cuS 2 ')idate point, 
■fhe thickened back witH a narrow longitudinal groove which 
i)]>ens into a cavity in the leaf. Flowers -3 inch long, white, 
solitary or 2-4 together; pedicels 0--3 inch long, woolly. Sepals 
r>, free, imbricate, about *16 inch long, oblong, thick, acute, 
moigins scarioiis, often toothed Corolla widely campanulate, 
lol)es 5, short, recmrved. Stamens 10, slightly attached to the 
liase of the corolla; filaments linear; anthers ovoid, truncate, 
ea^li <^ell with a horn from beneath the summit. Ovai'y 5- 
celled ; ovules many in each cell ; style oylindric; stigma sitnple. 
Capsule as long as the persistent calyx segments, globose, apex 
de])re8sed, looulicidally 6-valved. Seeds minute. 

Himalaya 10-13,000 feet. On moist rocks more or less gregarious 
in patches. Kagan; Chamba; Huttoo, Cbnnsil, Simla ; Kunawar. KIow- 
ers; June'- July. 

The anatomical structure of the leaf is very remarkable. The 
leaves are adpressed to the stem and the upper surface, that is, the 
surface nest to the stem has an epidermis in which there are no sto- 
mata, The pallisade tissue is found on the lower surface of the leaf 
from the edge of the thickened portion to the median groove. The 
cavity is lined by an epidermis with glandular hairs and stoiiiata, 
beneath which there is a spongy tissue. The stomata are thus efficiently 
pxoieeted against rapid transpiration. 

3. PIERIS, B. Bon. 

(rieria was a name applied to the Muses from their supposed abode 
at Pieria, in Thessaly. Bistrib. Species 12; Himalaya, Burma, Japan 
and N. E. Ahierica.) 

PiEUTS OVAIJEOLTA, 7>. Don, in Edinh. Phil. Joum. XVII 
(1834) p. 159. — small deciduous free with reddish-brown, 
fibrous, longitudinally fissured bark. Leaves alternate, 2-5-6 
by 1-3 inches, ovate or elliptic, acute or acuminate, entire, base 
rounded, coriaceous, glabrous or pilose beneath^ ; petiole *2—5 
inch lon^. Flowers *3-4 inch long, white, in simple terminal 
and axillary racemes, occasionally a few flowers solitary in the 
leaf axils; racemes 1-4 inches long; pedicels *1-3 inch' long; 
bracts -1-2 inch long, linear, caducous. Calyx-segments 5, 
ctmnatc at flie base, *1 in<h long, tiiangular4aneeolate. Co- 
rolla ovoid, slightly pubescent without, lobes 5, short, recurved. 
Stamens 10, filaments with two horns divaricate from the apex* 
'Unther-cells ovodd, truncate. Ovary glohoSe, 5-celled; ovules 
•very many in each cell; style cylindric; stigma capitellate. 
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Capsule -2 mch diameter^ globose, supported by tbe persistent 
calyx, loculicidally 5-valved. Seeds many, minute, linear- 
oblong. Collett, FL SimL, fig. 89. Vern Eraw (Ku. and 
Basb.), ailan (Ka.), ratankdth (Haz.), ymta (Basb.). 

Himalaya 3-8,000 feet from the Indus eastwards,- common east of 
the Ravi- The wood is light reddish-brown, fairly hard but warps and 
shrinks badly in drying. It is not used. As firewood it is almost value- 
less as it is difficult to light and only smoulders. The leaves are poi- 
sonous to goats and are not eaten by cattle. They can be used as an 
insecticide. The tree is usually associated with Quercus incana and 
Bhododendron arhorexim. Leafless for a short time in the cold weather. 
Flowers: April — June. 

4. RHODODENDRON, Linn. 

(From the Greek, rhodorii a rose, and dendron^ a tree.) 

Trees or shrubs; often scaly or aromatic. Leaves alter- 
nate, often clustered towards the ends of the branches, entire, 
coriaceous. Flowers fascicled or subcorymbose, terminal, rare- 
ly solitary or axillary; bracts broad, generally caducous; brao 
teoles linear. Calyx 6-lobed, persistent, sometimes small or 
obsolete, rarely saucer-shaped. Corolla campanulate, widely 
funnel-shaped or cylindric, tube long or short, limb 5-lobed, 
somewhat zygomorphic. Stamens 5-10;. anthers oblong, de- 
hiscing by terminal pores. Ovary usually 5-celled ; ovules very 
many in each cell ; style long ur short ; stigma capitate. Capsule 
short and woody or elongate and thinner, septicidal, valves 
breaking away from the placentas. Seeds margined, winged 
or tailed. Distuib. Species about 230 ; mainly in the Moun- 
tains of Asia. 

Flowers in terminal corymbs. 

A tree. Leaves silvery beneath. Flowers 
usually Bcarlet-orimson ... i, B, arhorpxm, 

A shrub. Leaves with a oizmamon-coloured 
tomentum beneath. Flowers pale pink 

or lilac 2. 2?. campamilatum, 

A small shrub. Leaves with ferruginous 
Scales beneath. Flowers yellowish 8. R. Anfhopooon. 

Flowers usually solitary, deep purple. A 
small shrub. Leaves dotted beneath with 

... 4. B, lepidotum, 

1. Ehododendron akbobexjm. Smith, Exot. Bot. (1804) 
eve^een tree, bark reddisb-broini, peeKng off in 
small flakes. Leaves 3-6 by 1-2-2-2 inches, crowded towards 
the ends of the branches, lanceolate or oblong, narrowed at 
both ends, glabrous above with impressed midrib, silvery be- 
neath from a film of small scales, the nerves and midrib promi- 
nent; petioles stout, -6-1 mcH long. Flowers 1-2 inches long, 
scarlet-(^imson, crowded in large rounded corymbs; pedicels 
0:*3 inch long; bracts densely silky except near the margin, 
mliate. Calyx-teeth unequal, usually nearly -1 inch long, 
broadly ovate. Corolla campanulate. Stamens 10, alternately 
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longer. Ovary mcSaly or rusty- woolly, usually 7-9-ceUed. 
Capsule 1 by -3 inch, OTlindric, curved, mealy, longitudinally 
ribbed. Vern. Brds^ (Jhahdn (Haz.) 

Himalaya 4-8,000 feet, from the Indus eastwards. Rare in Hazara 
(Siran valley; Changla-gali), common east of the Ravi. Almost always- 
associated with Pieris ovalifolia and Quereus incana. Roaches 80-40 
feet with a girth of 7-8 feet or more. Wood reddish-white or reddish- 
brown, close- and even-grained but warps and shrinks in drying. It is 
a bad firewood, scarcely better than Pieris ovalifolia in this respect. 
The flowers are occasionally pink or spotted and very rarely white. 
Flowers March — ^May, occasionally again in July — ^August if the spring 
flowering has been checked by hail or drought. 

2. Rhododendron campanulatum, Z?. Don, in Mem. 
Wern, Soc. Ill (1821) p. 410. — ^An evergreen gregarious shrub, 
bark smooth, thin, grey. Leaves 3-5 by l'T-2-5 inches, crowd- 
ed towards the ends of the branches, elliptic or elliptic-oblong, 
rounded at both ends, mucronate, glabrous above, clothed be- 
neath with a dense cinnamon-colored tomentum which obscures 
the nerves, midrib not impressed above, prominent beneath; 
petioles stout, •4--8 inch long. Rlowers 1-1*5 inches long, 
lilac, pale-purple or whitish-pink, in lax corymbs; pedicels -7-1 
inch long; bracts silky. Calyx-teeth very small, broad-triangu- 
lar. Corolla campanulate. Stamens 10; filaments glabrous. 
Ovary 6-9-celled, glabrous or nearly so. Capsule -7-1 *2 by •25-3 
inch, cylindric, more or less curved, longitudinally furrowed. 
Vern. Simrang (Knn.). 

Himalaya 9,500-14,000 feet from the Ravi eastwards, also in Kash- 
mir. Usually in gregarious patches with the branches bent down by 
snow. Occurs both on the outer and inner ranges. In seedlings the 
leaves are not tomentose. On young shoots the tomentum on the 
lower surface of the leaves is pure white but soon becomes reddish. 
Flowers : May — July. 

3. Rhododendron Anthopogon, D. Don, in Mem. Wern. 
Soc. Ill (1821) p. 409. — pmall evergreen aromatic shrub, 
twigs rough and scady. Leaves •5-1-2 by -3-8 inch, crowded 
towards the ends of the branches, elliptic or elliptic-oblong, 
thick, margins recurved, glabrous above, clothed beneath with 
a dense layer of ferruginous scales, subobtuse at both ends ; peti- 
ole -1-3 inch long. Flowers about -6 inch across, milk-white, 
m dense 4-12-flowered corymbs; pedicels very short; bracts 
scaly, margins woolly. Calyx-teeth elliptic, obtuse, margins 
woolly. Corolla-tube *2— 3 inch long, cylindric; throat hairy; 
lobes spreading, elliptic-obovate. Stamens 6-8, included. 
Ovary 4-6-celIed, scaly* Capsule *2 inch long, ovoid, scaly. 

Alpixie Himalaya 9,500-14,000 feet. Gregarious. Kangra; Ohamba; 
Bashahr; Marali and Chur .Mts. The flowers are usually said to be 
yellow, a color they assume when dried. Flowers: June — ^July. 

4. Rhododendron leptdotum. Wall. Cat. (1828) JSTo. 
768.-— A small evergreen aromatic shrub, twigs rough from fte- 
prominent leaf-scars. Leaves -6-1 by •26—4 inch, crowded 
towards the ends of the branches, oblanceolate or obfong-oblan- 
ceolate, acute or rounded at the ax>ex, more or less densely 
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dotted on both sides with roiuided scales, siibsessile. ^ Flowers 
1 inch across, purple, solitary or 2-3^ together ; pedicels *5-1 
inch long, scaly; bracts ovate, leaf-like, scaly. Calyx-teeth 
oval, obtuse. Corolhvtube -2 inch long, as broad as or broader 
than long; lobes spreading, rounded, Stamens 8-10, exserted; 
filaments very hairy l)elow. Ovary 5-celled, ^caly. Capsule 
-2-*3 inch long, ovoid-oblong, scaly. 

A limine Himalaya 8,000-14,000 feet. Kaj^an and Si ran Valleys, 
Hazara; Chaniba; Ba.siiahr; Jako, Hiiitoo and Ohansil. Flowers: June 
—July. 

Abbuttjs Unedo, Linn, — A small evergreen tree. I^eaves alternate, 
2-2*5 inehes long, coriaceous, narrowly ellipti (‘-oblong, serrate. Fruit 
a tiiberculate berry about *8 inch diaiaeitn*, bright red. TAe Sfmw-^ 
herry Tree of Fnglisb Gardens. Indig*^noiis to S. Knrope, N. Africa, 
and Asia Minor. Cultivated in Abbottabad. 

Lll. PLUMBACINACE/E* 

Herbs, inulershrubs or sometimes shrubs. Tieaves radical, 
rosulate or cauline and alternate; stipules ()• Flowers bisexual, 
tegular, pentamerous, bracleoie; bracds usually rigid, dry and 
B<*iirious. Calyx inferior, guinosepsilous, iubular or funnel- 
tihaped, folded between the lobes, usually s<*ariou»s, persistent. 
Corolla hypogynous, gamo2)eialoufi salver-shaped or the petals 
alm(>sf free, imbricate. Stamens as many as and opposite the 
corolla-lobes or iielals, adnate to the base of the corolla. Ovary 
free, 1 -celled ; ovule 1, iinatroi)ons, suspended from a long basal 
fuiii(de; styles 5, free or more or less connate. Fruit usually 
Included within the calyx, dry, dehis(*ent or indehiscent. Dts- 
TEIB. A small family mainly marHime or tt) saline or rocky 
deserb. 

fjeaves rosulate, rigid, pungent 1. Annilho/imon. 

Leaves cauline, not rigid or pungent ... 2. Plumhago, 

1. ACANTHOLIMON, Bdiss. 

(From the Greek ahaiitha, a spine, and limon^ the Sea Lavender, 
'Staiiee sp. Bistrib, Species 80; Greece to Kaslimir, most numerous 
in Pema.) ^ 

A(;akthoi.tmon lycopodioidEvS, Z?o?.v.s*. in l)C. Prodr. XII 
(1848) p. 632. — dwarf shrub forming dense rounded cushion- 
like massas 1-2 feet ac'ross. Leaves rosulate, *5-1 by •! inch 
or less, ^linear, rigid, with sharp needle-like points, entity, ses- 
mle. Flow^ers -3 im^h across, rose-])ink, in teminal i)eduncu- 
late capitate spikes; peduncles *5-2 inches long, minutely puhe- 
Sf^eiit ; bracts -2 inch long, ovate, c.us])idate, margins scarious. 
Calyx -2-3 inch long, tubular in the hm^er half , pilovSe outside, 
strongly ribbed; limb funnel-shaped, white, folded between 
the stiff ribs, suhfruncate. Petals 5, shortly united at the 
base into a tube with the shiTnens. Stamens 6; filaments 
linear; anthers oblong. Ovary 5-angled; styles distinct at 
the angles of the ovary; stigmas capitate. Fruit an utricle, 
incluaed vrithin the calyx, membranous. 
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Inner dry Himalaya 10,000-14,000 feet. Common in the Upper 
Hagan Valley at Burawai and Besal, on rocks- Apparently absent in 
Labani and Knnawar, Flowers: July — ^August. 

2. PLUMBAGO, Linn. 

(From the old Latin name used by Pliny, derived from plumbum, 
lead,* the plant is said by him to be ef&cacious in curing lead-poisoning. 
Ujstrib. Species 10*, warmer regions of the world.) 

Plumbago zetlanica, Linn. Sp. PL (1753) p. 151. — 
shrub wdth long rambling herbaceous branches, branches stri- 
ate, twig's glandular. Leaves cauline, 1*5-3 by *8-1*8 inches, 
ovate, subacute, entire, glabrous, thin, glaucesoent beneath, 
base abruptly narrowed into the petiole which is -5-1 inch long, 
margined in the upper half, amplexical at the base and there 
often dilated into stipule-like auricles. Flowers *6 inch across, 
white, in lax spikes 2-G inches long ; bracts *15-3 inch long, 
ovate, acuminate, glandular or not. Calyx inch long, 
cylindric, densely clothed with gland-tipped hairs; teeth 5, 
short, margins membranous. Corolla-tube slender, twice as 
long as the calyx; lobes 5, spreading, obovate-ablong, acute, 
apiculate. Stamens 5 ; filaments free from the corolla, dilated 
at the base; anthers linear-oblong, purple, scarcely exserted. 
Ovary attenuated into a filiform style which divides into 5 longi- 
tudinally stigmatose^ branches. Fruit a capsule, circumsciss 
near the base and splitting upwards into 5-valves, oblong, point- 
ed, as long as the persistent calyx. 

Sub-Himalayan t'ract ascending to 6,000 feet from the Indus east- 
wards. Fairly common. Salt Range. Phillaur plantation. Change 
Manga. It has been suggested that this plant is not indigenous to 
many parts of India but it appears to be so to the Punjab. Flowers : 
May — ^November. 

Plumbago capbnsis, Thunb. — ^A sub-seandent shrub. Leaves about 
2 by *8 inch, oblong or oblong-spathulate. Flowers 1 inch across, pale 
blue, in spikes about 2 inches long. Calyx pubescent and glandfular 
in the upper part. Corolla-tube 1*3 inches long, thrice as long as the 
calyx; lobes obtuse. Otherwise very similar to the above. Indigenous 
to South Africa. Often grown in gardens in the plains. At Abbotta- 
bad it is apt to get out back by frost. 

Llil. MYR8iNAG6/E. 

Trees or shrubs. Leaves alternate, usually coriaceous and 
gland-dotted, simple ; stipules 0. Flowers small, regular, 1- or 
2-sexual, 4-6-merous. Calyx usually free, persistent. Petals 
united into a short or long tube, rarely free, contorted or im- 
bricate, rarely valvate. Stamefns as many as and opposite the 
petals, free or more or less connate, adnate to the base of of 
inserted on the corolla ; anthers 2-c©lled, introrse. Ovary 
superior, rarely inferior or half-inferior, 1-celled; oviil^ 
few or many, on a basal or free-central iisimlly globose plar 
centa; style short, sample; stigma simple, rardy limed. Iruit 
drupaceous or subbaccate, l-many-seeded, usually indehiscent. 

X 
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Seeds usually globose and excavate at the base, with pitted or 
ruminate albumen. Distrib. A family wholly tropical and 
subtropical. 

Leaves toothed (see also No. 3. Bmhelia). 

Leaves thinj calyx adnate to the ovary; 
fruit many-seeded ... ... 1. Mma, 

Leaves coriaceous; calyx free from the 
ovary; fruit 1-seeded ... 2. Mijrsine, 

Leaves entire (sometimes obscurely serrulate in jEJmhelia). 

Leaves thin; petals free; fruit dry ... 3- ’Emelid. 

Leaves rather fleshy; petals connate; fruit 

succulent ... 4. Ardisia. 


1. M4ESA, Forsk. 

[From Maas, the Arabic name of one of the species. Distrib. 
Species 202 (according to Mez in Engler's Pflanzenreich), throughout 
the tropics except America.] 

MiESA iNDiCA, WalL in Rocsb, RL Ind. ed. Carey II (1824) 
p, 230, in note. — large shrub with long straggling branches, 
twigs usually witli numerous small lenticels. Leaves 3-6 by 
1-2 inches, lanceolate or oblong-lanceolate, acuminate, dis- 
tantly serrate-dentate, niembranoUvS, glabrous above, glabrous 
or nearly so and pale beneath, lateral nerves 5-10 pairs j petiole 
•5 inch long, Flowers *2 inch across, white, in simple or com- 
pound axlllaiy racemes 1-3 inches long; pedicels *05--l inch 
long, slender; bracts one at the l)ase of each pedicel, -05 inch 
long, laneeolaie ; bracteoles 2 below the calyx, less than -05 inch 
long, ovate, acute. Calyx *07 inch long, tube adnate to the 
ovary ; lobes 5, rounded, ciliolate imbricate. Corolla twice as 
long as the calyx, 5-fid, lobes rounded. Stamens 5, inserted 
on the corolla-tube; filaments short, anthers ellipsoid. Ovary 
half-inferior; ovules many; stigma minutely fid. Beny -Id 
inch diameter, globose, pinkish-white, succulent, almost 
covered by the persistent calyx and usually tipped with the 
style. 

Suh-Himalayan tract ascending to 6,000 feet from the Ravi east- 
wards. Common in the Bhatiyat Wazirat of Chamba in ravines and 
on banks of streams. Flowers : January— April. Mez, l.c. splits M. 
indica, WaU. into 7 species but he does not appear to have been followed 
in this by Indian Botanists. The Punjab specimens appear to be 
Af. Martianai Mez. 

^ 2. MYRSINE, Linn. 

(From Mursine, the Greek name for the Myrtle, Myrtiis coviinunU.) 

Trees or shrubs, usually glabrous. Leaves coriaceous, 
ent^'re or toothed. Flowers small, in sessile or shortly peduncu- 
late axillary fascicles, polygamous or dioecious. Calyx free. 
Petals connate or free, imbricate or valvate, inserted at the base 
of the corolla. Stamens inserted near the base of the petals ; 
anthers apiculate. Ovary free ; ovules few or many, immersed 
xn the placenta ; style short or subobsolete ; stigmas 2-5, erect or 
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spreading. Fruit small, globose, red or purple, 1-seeded, albu* 
men pitted. Distuib. Species 140 (Mez 1. c. Myrsine 4, Rct^ 
panca 136) ; chiefly tropical and mostly Asiatic. 

A small shrub ; leaves *5-1 inch long ; flow- 
ers subsessile ... 1. M, africana, 

A large shrub or small tree ; leaves 2-5 in- 
ches long; flowers pedicellate ... 2. M, semtserrafa. 

1. MtkvSine aebicana, Linn. Sp. PI. (1753) p. 196. — 
small gregarious evergreen shrub, twigs slender pubescent. 
Leaves *5-1 inch long, lanceolate or obovate, sharply toothed, 
dotted with resinous glands when quite young, minutely pube- 
rulous on the midrib above otherwise glabrous; petiole minute, 
pubescent. Flowers minute, sub-sessile, in axillary clusters 
of 3-8. Calyx and corolla i dobed. Anthers purple. Style 
short; stigma large, verrucose. Drupe -15 inch diameter, 
globose, dark-red, dull, supported by the persistent calyx and 
tipped by tbe base of the style. Collett, FI. Siml. fig. 94. 
Vern. Kukcm (Haz.), khohhal (Rp.), cTiota mehndru (Ka), 
chitring (Kun). 

Himalaya 2-9,000 feet. Trans-Indus to Nepal. Salt Range- Very 
common in forest undergrowth. The shrub is very inflammable burning 
fiercely when green but being usually less than 4 feet high it is not 
objectionable in forest undergrowth. The fruit is sold in the bazar 
under tbe name hehrang and is used as' an anthelmintic. Flowers : 
March — ^May. 

2. Myrsine semisebrata. Wall, in Roa>h. FI. Ind. ed. 
Carey II (1824) p. 293. — ^A shrub or small tree, bark ash- 
colored or nearly black, branchlets pubescent at the tips. 
Leaves 2-5 by -6-1 -2 inches, lanceolate, sharply isearate, rarely^ 
entire, dotted with resinous glands near the margin on the 
lower surface, glabrous ; petiole •!— 3 inch long, glabrous. Flow- 
ers *1 inch across, in dense axillary fascicles; pedicels -06- 1 
inch long fdn Western specimens). Calyx and corolla 4-, rarely 
5-lobed. Anthers tingra with pink. Style short; stigma 2-3- 
lobed, lobes flat, spreading, fimbriate. Drupe *2 inch diameter,, 
globose, bright reddish-purple, fleshy, supported by the calyx 
and tipped by the base of the style 

Himalaya 3,000-6,000 feet. Oharihan, Rawalpindi ; Dalhousie, 
Bakloh, Kajiar, etc., Chamba ; Simla. Has not been collected in Kangra 
but probably occurs. A plant of moist ravines. Flowers: January — 
May. 

3. EMBEUAp Burm. 

[From the Cinghalese name for one of the species. Distrib. 
Species 92 (according to Mez, Lc.); Tropical Asia, Africa and Austra- 
lasia.] 

Embeiia robttsta, Romb, Bort. Beng. (1814) p. 16-— A 
rambling shrub, young shoots rusiy^ubescent, lynches with 
numerous small lenticels. Leaves 2-5-6 by X-6-8 inches, ovate, 
elliptic or obovate, acuminate, undulate or sen^ate, thin, pale 
beneath, more or less puberuJous especially hdnesrth; petiole 

x2 
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•2-7 incli loRg, rusty-pubescent and glandular, cbanaelled 
above. Flowers -2 inct diameter, greenisb-wbite, in axillary 
and extra-axillary racemes; racemes solitary or 2-3 together, 
simple or rarely branched -5-4 inches long; pedicels *12 inch 
long, pubescent; bracts minute, subulate. Calyx *05 inch 
long, deeply 5-fid ; segments ovate, subacute, margins minutely 
glandular. Petals 5, free, *1 inch long, slightly puberulous 
and with a few glands outside, densely papillose within, oblong, 
tips reflexed, imbricate. Stamens 5, adnate to the base of the 
petals and exserted in male dowers ; anthers minutely apicu- 
late. Ovary firee; ovules few, on a subglobose placenta; style 
short; stigma capitellate. Drupe -15 inch diameter, glolmse, 
red, tippfed by the style and seated on the persistent calyx. 
Seed 1, albumen pitted. 

Sub-Himalayan tract. Not common but occurs in the undergrowth 
of Pinus longifolia forests near Punjar, Rawalpindi; also in Kangra; 
at Madhopur and Kalesar. Flowers: July — September. 

4. ARDISIA, Swartz. 

[From the Greek ardis, a point ; referring to the anthers. Distrih. 
Species 235 (according to Mez, l.c.); tropical, most.abundant in Asia."] 

Ardisu soxanacea, Roa-b Cot. PI. I (1795) p. 27, t. 27. — 
A large evergreen glabrous *shrub, twigs stout. Leaves 4-8 by 

1- 5-3'5 inches, ohlanceolate or ohovate, acute or shortly acumi- 
nate, entire, rather thick, soft and fleshy, base narrowed ; peti- 
ole •2-5 inch long, stout, channelled. Flowers •fl-S inch 
across, pink or pinHsh-white, waxy, in axillary pedunculate 
elongate or contracted racemes 1-5-5 inches long; pedicels 1-1-3 
inches long, slightly thickened towards the top; bracts •1-2 
inch long, ovate, gland-dotted, caducous. Calyx divided to 
the base; lobes 5, *2 inch long, rotund-ovate, gland-dotted, 
margin membranous, ciliate, imbricate. Corolla uvi^d near- 
ly to the base ; lobes 6, *4-5 inch long, ovate*elliptic, acute, 
■spreading, twisted to the right in bud. Siemens 5, adnate to 
ine base of the corolla; filaments short; anthers lanceolate, 
very aeate, cells introrse, dehiscing hmgitadinally. Ovary 
•ovoid; ovules few, immersed, in a globose placenta;' style fili- 
form; stigma minute. Fruit -S-O inch diameter, depressed- 
globose; black when ripe, full of pink juioe, supported by the 
persistent calyx and tipped with the base of the style. Seed 1, 
dull-brown, striate, with a small excavation at the base. A. 
humilis, Clarke, in FI. Brit. Ind. Ill, p. 529, em parte. 

Not common in the Punjab but occurs near Pundwar, District 
Kaugra, in moist ravines. Flowers: mostly March — ^May. Grown in 
gardens in Lahore. 

Abuisw Piorsringu, Torr. ^ Gray . — An evergreen shrub* Leaves 

2- 4 in<^ long, usually ohlanceolate, thickish, entire, glabrous. Flow- 
ers ‘3 inch long, in ieiminal panioles. Fruit -2 inch diameter, globose. 

Indigenous to Florida. Grown occasionaUy in gardens in the plains,, 
■Towers; September— October. yiaiua. 
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Ja^tjinia amstata, Jacq . — An evergreen shrub. Leaves about 2 
fey *5 inchj elliptic-oblong, coriaceous, glabrous, tipped with 9 . very 
sharp mucro. Flowers about ‘3 inch across, orange, in racemes about 
as long as the leaves Oalyx-lobes gl'abrous. Staminodes petaloid ; 
anthers incurved. 

Indigenous to the coast of Central America and to the neighboring 
islands. Cultivated occasionally in gardens in the plains. Flowers: 
May. 

LIV. 8AP0TACE/E. 

Trees, less coinmoiily shrubs, with milky juice (except 
Monotheca). Leayes alternate, simple, entire, usually coria- 
ceous ; stipules ^usually wanting. Flowers usually bisexual, 
small, regular, axillary. Sepals 4, 6 or 8 in two series, or 5, 
free or slightly connate at the base, persistent. Corolla gamo- 
petalons ; tube short, campanulate or urceolate ; lobes as many 
as sepals and uniseriate, or twice as many and biseriate, some- 
times branched with appendages so as to appear many-seriate. 
Stamens insertied on the corolla-tube, as many as the corolla- 
lobes and opposite to them, or 2-3-tinies as many, 1-3-seriate ; 
filaments usually short; anthers ohlong-lanceolate, the connec- 
tives often produced; cells usually exixose, dehiscing length- 
wise. Ovary superior, 1-12-celled ; ovules splitary in^ each 
cell ; style shortly conical or elongate subulate ; stigma minute. 
Berry 1-8-seeded. Seeds ellipsoid, compressed if more than 
one, shining, smooth. DirsTuiB. A fairly small family; 
mainly tropical. ^ 

A large tree, unarmed; filaments short; 
ovary 4-12-celled ... 1. Bassia, 

A thorny shrub; filaments long; ovary 1- 
celled ... 2 . Momtheoa. 

1. BA$ 8 IA, Koenig ex Linn. 

(In honor of Ferdinando Bassi, a Curator of the Botanic Gardens 
at Bologna. Distbib. Species 30; India and Malaya.) 

Bassia liATiPOUA, Roxb. Cor. PI. I (1796) p. ^0, t. 19. — A 
deciduous tree; baxk grey, bro-vm or blackisb, witb sballow 
■wrinkles and cranks; young sboots pubescent or tonofintose. 
Leaves clustered near tbe ends of tbe branches, 5-7 by 3-4 
incbes, elliptic or elliptic-oblong, diortly acuminate, pubescent 
or tomentose -wben yoTxng, ultimately glabrous or nearly so, 
coriaceous ; lateral nerves l(bl2 pairs ; petiole l-l-S incbes long ; 
stipules -2-3 incb long, subulate, densely pubescent, fu^ci- 
ouB. Flowers -5 incb across, cream-colored, in dense fascicles 
near ^ ends of the branches below tbe terminal leaf-bud; 
pedicels 1-1-6 incbes long, drooping, rusty-pubescent or tomen- 
tose. Calyx usually 4-lobed, di'vided almost to tbe base ; lobes 
coriaceous, xusty-tomentose, -4—6 incb long, elliptic or oblong, 
tbe two outer subvalvate and enclosing the others. Corofla 
•6-*8 incb long, fleshy, tube ovoid, limb 7-14?-, usually 8-9- 
lobed; lobes ovate-lanceolate, acute, erect. Stamens 20-80, 
usually 24-26, 3-seriate; anthers subsessile, lanceolate from a 
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1 ordate base, acTiminate, bairy at the back, shorter^ than the 
corolla-lobes. Ovary 4-12-celied, hirsute; style 1 inch long 
or more, subulate, hairy at the We. Berry 1-2 inches long, 
green, fleshy, ovoid. Seeds 1-4, -6 inch long, polished. Yern. 
MoTiwa, Tnehwa. 

Sub-Himalayan tract from the Havi eastwards, wild and cultivated. 
Also occasionally cultivated in gardens in the plains. The tree is grown 
for its dowers the corollas of which are eaten raw or cooked. They are 
also used for making spirit. The seeds yield an oil used for adulterating 

g hi. Heartwoocl reddish-brown, strong, tough and durable, sap-wood 
»rge. Flowers : March — ^April, when the tree is leafless or nearly so. 

2. MONOTH.EGA, A. J>0. {Tteptoma A. DC.). 

(From the Grreek monos, one alone, and thece, a case; referring 
to tne one-celled ovary. Bistbib. Species 1; from Western India to 
Muscat.) 

Monotheca buxieolia, Dene. (Reptonia buxifolxa, 
A. DC. in DC. Prodr. VIII (1844) p. 163. — ^An evergreen 
thorny shirub or small tree, bark dark grey, tesselated by deep 
longitudinal and transverse cracks ; tborns axillary and termui- 
nal, sharp, straight;* young ishoots densely grey-pubjescent. 
Leaves *5-1-7 by -25-9 inch, elliptic, elliptic-oblong or elliptic- 
obovate, thick, coriaceoiis, margins thickened, pubescent when 
yoxing, glabrous when mature, dark-green above pale beneath ; 
petiole up to -1 inch long; stipules 0. Flowers -15 imjh across, 
greenish, in axillary fascicles; f)edioel8 and bracts minnte. 
Calyx nearly -1 inch long, 5-partite, segments elliptic, thick, 
convex, pubescent externally, imbricate. OorolL^ -15 inob 
long, 5-lobed, lobes as long as the tube, contorted. Stamens 
5, inserted on the corolla-tube and opposite its lobes, exserted, 
alternating with 5 linear-subulate staminodes ; filaments subu- 
late ; anthers versatile. Ovary 1-celled, densely hairy ; ovulea 
5-7, basal; style subulate, elongate: stigma minute. Drupe -4 
inch diameter, globose, somewhat succulent, tisually 1 -seeded. 
Seed peltate, hilum broadly excavate, albumen ruminate. 
Vern. Giirgilra. 

Western portion of the Salt Range, Kala-Chitta Hills. Rare in 
Hazara. Very common Trans-Indns. A plant of dry rocky hills asso- 
ciated with Olive, Acacia modesta, Sager etia Brandrethiana, Sc, The 
wood is light-hrown with an irre^lar purplish-brown heart-wood Tt 
IS very hard, heavy and even-grained. The sweet pulp of the fruit is 
edible but there is not much of it. Flowers fragrant, April-“May. 

TMs genus was formerly included under the Myrsinacese but has 
been shown to belong to the Sapotacese by Radlkofer. Tt differs from 
the rest of the Sapotacese in having long filaments and no latex. 

Mimxjsops, Irmn.— Evergreen trees. Leaves coriaceous: stipules 
small, subulate, caducous. Flowers axillary, solitary or fascicled, 
^pals 6-8, biseriate, the exterior subvalvate, the interior imbricate. 
Oorolla-tube short, broad; lobes 18 or 24, of which 12 or 16 are exterior 
and 1-2-seriate and 6 or 8 interior and l-seriate. Stamens 6 or 8, at- 
^ched to the corolla and opposite to the lobes of its innermost series; 
filaments short, dilated, free or connate with the staminodes into a 
tube; anthers lanceolate, connective usually produced; staminodes 0 cr 
suhpetaloid, variously toothed or lacerate, alternating with the 
•f’bamens. Ovary 6-8-celled, hairy. Fruit a berry, seeds I tew. 
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Mimusops Ei/BNGi, Linn. — Leaves 2*5-4 by l;2-2 inches, elliptic 
shortly acuminate, shining above; petiole *5-1 inch long. Flowers 
white, fragrant, nearly 1 inch across, solitary or in fascicles of 2-6. 
Calyx-segments 8. Oorolla-lobes about 24. Berry 1 inch long, ovoid, 
yellow. Vern. MauUari, 

Indigenous to the Western Peninsula. Often grown in gardens in 
the Bast Punjab especially in the older gardens and around temples, <fec. 
Less frequent in modern European gardens. 

Mimusops hexandra, Boxh . — ^Leaves often crowded on short thick 
Bub-spineseent branches, 2-4*5 by 1-2 inches, obovate, apex rounded or 
retuse, base cuneate; petiole *5-1 inch long, channelled. Flowers 
whitish, *^3 inch across, solitary or in fascicles of 2-6.^ Calyx-segments 
6 Corolla-lobes usually 18. Berry *5 inch long, reddish-yellow, ovoid. 
Brandis, Ind. Trees, fig. 163. Tern. Khirni. 

Indigenous to the Deccan. Often grown in gardens in the Bast 
Punjab a'iid as is the case with M. Mengi it is more often seen in natjve 
-gardens than in modern European ones. Both species are grown as far 
west as Lahore. They yield useful timber and the fruit can be eaten. 
The hark is used in native medicine and standing trees are often seen 
damaged by having the bark removed. Growth veiy slow. 

Chrysophyllum Cainito, Linn. — evergreen tree. Leaves 2-4 
inches long, elliptic, densely clothed beneath with reddish silky hairs. 
Flowers small, in axillary fascicles. The Star Apple of the West Indies. 
‘Grown in Lahore but does not frnit and is rather sensitive to frost. 

LV. EBENAGE/E. 

Trees or shrubs. Leaves alternate, rarely opposite or ter- 
nate, entire usually coriaceous; stipules 0. Flowers axillary, 
solitary or cymose, usually dioecious, regular ; pedicels articu- 
late below the calyx ; bracts usually 0. Calyx persistent, often 
■accrescent, lobes 3-7. Corolla gamopetalous ; lobes 3-7, twisted 
to the right, very rarely valvate. Stamens 1-2-3-tiiiies as many 
as the corolla-lobes or indefinite ; filaments usually very short, 
free or united a,t the base in pairs or in bundles ; anthers narrow, 
•erect, basifixed, dehiscing longitudinally, rarely by apical 
pores, often apiculate and hairy; in, female flowers sianiinodes 
usually fewer than stamens in male flowers or 0. Ovary supe- 
rior, 2-16-celled ; ovules 1-2 in each cell, pendulous ; styles 2-8, 
free or connate at the base ; stigmas small, entire or 2-lobed ; in 
male flowers ovary rudimentary or 0. Fruit coriaceous, in- 
dehiscent or rarely opening by valves, 1-few-seeded. Seeds 
usttally oblong, more or less compressed, albumen horny, often 
ruminate. Distbjb. A small family of the warmer parts of 
the World. 

DIOSPYROS, Linn. 

(An old Greek name used by Theophrastus, from dios, divine, and 
puros, wheat, t.e., celestial food.) 

Flowers usually 4r5-merous, dioecious, rarely polygamous. 
Corolla-lobes twisted in bud. Staminodes usually present in 
female flowers. Calyx accrescent in fruit, Distutb. Spe- 
cies 180 ; tropics of the whole world, a few extra-tropioaL 

Leaves often opposite or suhopposite; albu- 
men of seeds ruminate . . 1. D. t<menfo9a. 

Leaves alternate ; albumen of seeds uniform, 

Nearly glabrous; fruit edible ... 2. D. Lotus. 
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More or less pubescent or tomentose; fruit 
not edible. 

BrancMets often spineseent; leaves ob- 
long, base cordate; bark rough ... 3, D. cordifoUa, 

Unarmed; leaves elliptic, base not 
cordate; bark smooth ... 4. D. montana, 

1. Diospyitos TOMENTOSA, Roxh. Hort. Beng, (1814) 
p. 40. — A small or laedium-sized deciduous tree; bark dark- 
grey or blackish, exfoliating in small rectangiiJar scales ; young 
shoots tomentose. Leaves opposite, subopposite or alternate, 
3-8 by 2-5 inches, sometimes longer, broadly ovate, elliptic or 
oblong, base usually rounded, apex usually obtuse, very cori- 
aceous, tomentose when young becoming glabrous above and 
ultimately glabrescent beneath; petiole *3--5 inch long, stout. 
Male flowers -25 incli long, -16 incli across tbe calyx, in iomen- 
tose shortly peduncled simple or brancbed cymes. Calyx fun- 
nel-sbaped, tomentose, limb acutely toothed. Corolla tubular, 
twice as long as the calyx, densely woolly outside, limb shortly 
lobed. Stamens 12-16, free, included, filaments glabrous, co?‘- 
nectives pilose, anthers niucronate. Female flowers -5 
long, *4 inch across the calyx, solitary, subsessile or on short 
thick peduncles. Calyx about -4 inch long, densely tomentose, 
cleft more than half-way down, lobes with reflexed margins. 
Corolla as in the male but larger. Staminodes 8-10 or fewer, 
sometimes connate in ^jairs. Ovary hairy, 4-8-celled; styles 
2-3, bifid. Fruit 1-1*6 inches diameter, globose or ovoid, haiiy 
when young, smooth and yellow when ripe. Seeds with a 
ruminate albumen. Vern. Tenchiy Idnnu (Ka). 

Sub-Himalayan tract from the Ravi eastwards. Common, wood 
hard, whitish-pink, fairly durable. In large trees irregular masses of 
black heart-wood (©bony) are sometimes found. The tree has a ten- 
dency to become gregarious as it re|>roduces readily by rootsuokers and 
is not eaten by oattle or goats. It is therefore to be recommended for 
afforestation work in the sub-Himalayan tract. The fruit is edihie 
when quite ripe. The wood burns emitting showers of sparks. Leaf- 
less for a short time in the hot w€>ather. Flowers : May — ^June. 

2. Diosptxcs Lotus, Linn. Sp. PL (1753) p. 1057, — A 
small or medium-sized deciduous tree ; bark rough, dark brown or 
black, tesselated; young shoote with a few scattered hairs 
laeaves alternate, 3-6 by l-6-2*5 inches, ovate- or ellipih'-oblong, 
acuminate, base round*ed or somewhat narrowed, glabrous ex- 
cept for a few scattered hairs beneath when young, pale or 
glancons beneath ; i)eHole *3-7 inch long. Male flowers -2 iiP h 
long, -15 inch across the calyx, sub-sessile, in clusters of 2 -k 
C alyx -1 inch long, cleft about half way down ; lobes spreading^ 
ciliate. Corolla tubular, lobed nearly half-way down; lobes 
obtuse, ciliate, otherwise glabrous. Stamens 16, in two series^ 
included ; filaments short, connective hispid, anthers cuspidaie. 
Female flowers -4 inch long, -6 inch across the calyx, nearly 
sessile, solitary. Calyx and corolla as in the male but larger 
Staminodes 8, in 1 series, hairy. Ovary 8-celled, hairy only 
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near tte apex ; styles 4. Fruit -8 incli long, oYoid, dark-purple 
with a glaucous bloom. Seeds with uniform albumen. Vern. 
dmloh. 

, Sub-Hinialayan tract from the Jhelum westwards, 2,500-6,000 feet. 
Common in Hazara; Cliamba and J£ulu, onltivated. Quite wild in 
H azara and in parts of the Rawalpindi District, but has the appearance 
of being naturalized rather than ^indigenous. The wood is grey, 
moderately hard; used only for fuel. Coppices well and reproduces 
rather freely from seed in moist places. Often cultivated for its 
fruits which are eaten fresh or dried. The tree would be worth intro- 
ducing as a fruit tree in the less dry parts of Kunawar. Reaches 30-40 
feet in height, but usually not more than 6 feet in girth. Elowers: 
May. 


3. Diospyros cordifolia, Roosh. Cot. PI. I (1795) p. 38, 
t, 50. — A. large deciduous shrub or small tree with a low dense 
broad crown and usually wiith hard spineseeiit dwarf branches 
on the stem and larger branches ; hark dark-grey or black, rough 
on old stems ; young shoots pubescent. Leaves alternate, 
1-5-4 by 5-1 -.5 inches, oblong, acuminate or sometiraes obtuse, 
base co.rdate or rounded, thin, softly pubescent on both sides^ 
ultimately glabrescent; petioles up to *2 inch long. Male 
flowers -25 inch long, in axillary pedunculate usually 3-flowered 
cymes; peduncles -2-3 inch long, pedicels -1 inch long, both 
slender. Calyx -I-^IS inch long, pubescent, cleft nearly to 
the base; lobes ciliate, spreading. Corolla broadly tubular, 
pubescent externally, lobed nearly half-way down ; lobes ovate- 
oblong, subacute. Stamens 16, in two series of 8, the inner 
stamens shorter than the outer, opposite to them and connate 
at the base with them into pairs ; anthers subobtuse, pubescent, 
somewhat exserted. Female flowers -3-4 inch long, '5-*6 inch 
[hf* calyx, solitary; peduncles -2-5 inch 1on<r. Calyx 
-3-4 inch long, cleft almost to the base; lobes ovate-oblbngv 
acute, pubescent. Corolla as in the male hut larger and with 
broader obtuse lobes, ^ Staminodes 9-13. Ovary 8-celled, gla- 
brous; styles 4. Fruit 1 inch diameter or a little more, glo- 
bose, dark-brown with yellow or reddish blotches when ripe. 
Albumen not ruminate, somewhat corrugate. Vern. Bistendu. 

Sub-Himalayan tract from the Ravi eastwards, common, .Mso oc- 
casionally in the plains from Sirsa to Delhi. Hsed only for firewood. 
The frni't is bitter and not edible. This tree appears to grow well in 
dry places and does not suffer from frost. It might be found useful 
for afforesting areas such as the Pabbi Hills. There are two specimens 
of different sex in the Phillaur Rest-House compound and seedlings are 
not infrequent in the Plantation, the seed apparently being distributed 
by birds or jackals. Flowers ; March — May. 

4* Diospyros MONTANA, Ro(sh. CoT. PI. I (1795) p. 37, t. 
48. — A small tree with rather slender stem and smooth grey 
bark; young shoots glabrous or pubescent. Leaves alternate, 
l -5-5'5 by 1-3 inches, ovate-oblong or elliptic, acute or sub- 
acuminate, base usually rounded, softly pubescent or tomentose 
when young ultimatoly glabrescent; petioles ^l^-S inch long. 
Male flowers -4 inch long, in 3-5-several-flowered cymes; pe- 
duncles *2-5 inch long; pedicels very short. Calyx -2 inch 
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long, cleft two-thirds the way down ; lobes ovate, acute, ciliate, 
sub-erect. Corolla urceolate, glabrous, cleft half-way down; 
lobes oblong, obtuse. Stamens 16, in two series of 8, the inner 
stamens shorter than the outer, opposite to them and connate 
with them into pairs; anthers lanceolate, awned, glabrous, 
half exserted. Female flowers -5 inch long, -8 inch across 
the calyx, solitary; peduncles -15-3 inch long, nodding. 
Calyx *6 inch long, pnbernlous, cleft two-thirds the way down; 
lohes elliptic, obtuse, ciliate. Corolla slightly larger than in 
the male. Staminodes 2, 4 or 8 in one series. Ovary 8-celled, 
glabrous ; styles 4, bifid. Fruit up to 1 inch diameter, globose, 
reddish-brown when ripe. Seeds with uniform albumen. 7>, 
Kanjilal% Duthie in Ind. For. XXXI (1905) p. 307. 

Sub-Hi mal ay an ti-act i'roiii iibe Kangra District eastwards. Not 
as frequent as jD. tomeniosa or jD. cordifolia, I have followed Haines 
in referring D. Kanjilali to D. moniana, Roxb., — mde A Forest 
Flora of Chota Nagpur,’’ p. 410. If there is more than one species 
included under B. 'tnontana, Boxb., it does not seem possible to separate 
them in the herbarium and the question is not likely to be satisfactorily 
settled until the forms have been cultivated and sttxdied. Flowers: 
April — May. 

Diospyros Kaki, Linn. /. — k small deciduous tree. Leaves alter- 
nate, 4-6 by 2‘5-3*5 inches (sometimes 8 or 10 inches long), elliptic or 
elliptic-ovate, shortly acuminate, base nsxially narrowed, dark-green 
and pubescent above, paler and more or less pubescent beneath ; petiole 
*'4-'6 inch long, Male flowers *3 inch long, *4 inch across the calyx, usually 
in 3-flqwered cymes. Calyx-lobes 4, oblong, obtuse, pubescent. Corolla 
urceolate, puberulous, lobed half-way down. Stamens normally 16; fila- 
ments and connectives hairy. Female flowers about *7 inch long, 1-1*5 
inches across the calyx. Calyx-lobes 4, very broadly ovate. Corolla as 
in the male, but larger and more hairy. Staminodes 8, in two series, 
the 4 outer larger resembling fertile stamens. Ovary S-celled; styles 4, 
bifid. Fruit very variable in sisse and shape, resembling a tomato. 

The Bahe-Plum or Persimmon of Japan, Cultivated occasionally, 
Lahore; Kulu. Fruits freely in Lahore and some varieties are 
fully 3 inches across. The fruits require a lone time to ripen and 
look ripe long before they are at their best whimi is a serious draw- 
back in a country swarming with thieves- Except for this the cultiva- 
tion of the plant could be extended with advantage- The best varieties 
are grafted on to seedlings stocks. It does not take well when grafted 
on to P', Lotus stock- Flowers : April. 

Diospyros EMBRYOprERis, Pers. — A small or medium-sized ever- 
green tree, glabrous except the inflorescence and very young parts. 
Leaves alternate, distichoxis, 5-8 by 1*5-2 inches, oblong, smooth and 
shining, coriaceous; petiole *5 inch long. Male flowers *4 inch long in 
2-7-flowered drooping cymes. Calyx cup-shaped ; lobes 4, broadly ovate, 
pubescent on both sides, ciliate. Corolla tubular, slightly contracted at 
the throat, densely silky outside, lobes short. Stamens 24-64 (usually 
40 ), in pairs; anthers haiiy. Female flowers *5 inch long, 1 inch across 
the calyx, axillary, solitary. Calyx-lobes dilated at the base, sub- 
cordate, erect. Corolla campaunlate, deeply lobed. Staminodes 1-12. 
Ovary 8-oelled, hairy; styles 4. Fruit l*o-3 iuchea diameter, globose, 
covered with a decidous red tomentum. 

Sub-Himalayan tract east of the Jumna, S. India, &c. Frequently 
cultivated in gardens in the plains. Gives a dense shade hut grows 
rather slowly. Flowers: May. 
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LVl. 6TYRACEJE. 

Trees or shimbs. Leaves alternate, simple; stipules 0, 
Tlowers usually white, regular, bisexual or sometimes poly- 
gamous, in axillary cr terminal simple or compound spites or 
racemes. Calyx gamosepalous, the tube more or leas adnate 
to the ovary; lobes 5 (rarely 4), sometimes obsolete, imbricate, 
persistent. Petals as many as the calyx-lobes, rarely twice aa 
many, more or less connate at the base, imbricate (rarely 
valvate). Stamens in one or more series, adnate to the petals, 
double their number or indefinite; filaments free or connate; 
anthers round or linear, debiscing by slits. Ovary more or less 
inferior, 2-5-celled ; ovules usually 2 on the inner angle of each 
cell, pendulous ; style simple, fctout or filiform ; stigma capitate, 
entire or lobed. Pruit drupaceous, usually 1-seeded. Embryo 
curved or straight. Listuib. A small family of the warmer 
regions of Asia. 

SYMP LOCOS, Linn. 

(From the Greek sumploke, a conneotion; referring to the stamens. 
Distbib. Species about 280; warm regions of Asia.) 

Symplocos CBATJEGorDES, Buch-Ham. ea> J). Don, Prodr. 
FI. Nep, (1825) p. 145. — A large shrub or small tree; bark 
light-grey, corky, rough on old stems; young shoots and inflor- 
escence hairy. Leaves 1*6-4 by 1-2 inches, ovate or elliptic, 
acute or acuminate, base rounded or cuneate, more or less 
sharply serrate with gland -tipped teeth, pilose on the midrib 
above when young, glabrous or pilose on the nerves beneath; 
petiole *2-3 inch long, hairy when young. Flowers -26 inch 
across, white, fragrant, in cymose corymbs arranged in axillary 
and terminal panicles 1-3 inches long; pedicels slender, vari- 
able in length ; bracts small, linear, caducous. Calyx nearly 
*1 inch long, tube obconic; lobes 5, rounded, as long as the 
tube, ciliate. Petals 5, elliptic, connate at the base. Stamens 
20-60, aa*long as the petals, connate into 5 bundles; anthers 
round. Ovary inferior, 2-celled; style filiform ; stigma small, 
capitate. Fruit -25^ inch diameter, globose, black when ripe, 
tipped by the remains of the calyx-limb; seed usually 1, em- 
bryo curved, Collett FI. Siml., fig. 95. Verb. Loiar, lojh. 

Himalaya 3-8,000 feet from the Indus eastwards. Not common in 
Hazara, frequent further east. Reaches 30 feet with a girth of 3-4 
feet. Growth slow. Wood white, close-grained, but splits and twists 
in seasoning, it is not used. The bark and leaves give a yellow dye. 
The tree is conspicnous when in flower in April — June. 

LVII. OLEACE/E. 

Trees or shrubs. Leaves opposite, rarely alternate or 
whorled, simple, entire or toothed, pinnati-sect or -partite or 
imparipinnate ; stipules 0. Flowers regular, bisexual, rarely 
polygamous or dioecious, often dimorphous, in axillary or ter- 
minal cymes or panicles, rarely faiscicled or racemose. Calyx 
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usually small, campanulate, rarely turbinate or tubular, 4-16-, 
usually 4-tootbed, rarely wanting Corolla usually gamopetal- 
ous, rarely of 4-12 petals or wanting ; tube long or abort ; lobes 
or petals imbricate or induplieate-valvate, rarely contorted. 
Stamens 2 (in tbe Indian genera) inserted on tbe corolla or in 
poly- and a-petalous genera bypogynous; filaments usually 
short; anthers oblong, 4-celled. Disk 0. Ovary free, 2-celled; 
ovules 2 in each cell, rarely 1 or 4-10; style short or long; 
stigma simple or 2-lobed. Fruit a berry, drupe, capsule or 
nut. Distuib. a family of warm and temperate regions, 
throughout the globe. 


Trees with pinnate leaves ... 1. Fraxinizjf. 

Shrnbs, or trees with simple leaves. 

Shmhs erect with pinnate leaves or 
scandent with simple or pinnate 
leaves ^ ^ ... 2. Jasminum. 

Erect trees or shrnbs with simple 
leaves. 


Frnit capsular. 

Leaves^ very roiipch ; corolla-lobes 
imbricate ... 3. 

Leaves not rough ; corolln-lobes in- 
dnplicate-valvate ... 4. 

Fruit drupaceous. 

Petals free or connate in pairs ... 5 
Corolla gamopetalous. 

Inflorescence axillary ^except in 
0. glandnJifera); stone usually 
1-seeded ... 6. 

Inflorescence terminal; stone 2- 
4-seeded ... 7. 


Njfctanthes, 

F^pringa, 

Tdnmiera. 

Otea, 

Talgmf'mm. 


1. FRAXINUS, Linn.— (The Ashes.) 

(The classical name of the Ash.) 

Deciduous trees, Ijeaves opposite, imparpiunate (rarely 
simple). Flowers small, polygamous or dioecious, in lateral oi 
terminal panicles or racemes; bracts caducous. Calyx small; 
4-toothed or 0. Corolla 0 or of 4 (2-5) petals which are 
united in pairs by the stamens Stamens 2, attached near the 
base of the petals or sub-hypogynous. Ovary usually 2-celled; 
ovules 2 in each cell, pendulous from its apex; style short or 
long, bifid. Fruit a winged nut, 1-seeded, winged at the top, 
Distetb. Species 60-70; North Temperate regions of botU 
hemispheres. 

Inflorescence on the young shoots in tlit^ 
axils of the upper leaves and terminal. 

Petal 0 ... 1. F. mi^ran^hz. 

Petals present 2. F. florihunda* 

Inflorescence arising from the 'shoots of the - 
previous year in the axils oF fallen 
leaves. 

Calyx present below the fruit, flowers 
fascicled ... 3, F, 

Calyx 0; flowers racemose ... 4. F. exedsior. 
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1. Fraxinus MiCRANTHA, lAngelsJi. in Engl, Botanische 
Jahrb, XL (1908) p. 217. — A large deciduous tree; bark grey, 
smootb on young, corky and furrowed on old stems; young 
parts and inflorescence puberulous with rusty bairs. Leaves 
7-12 inckes long ("probably nften longer on sterile sboots). 
Leaflets 5-9, 2'5-6 by 1-2 incbes, ovate- or lanceolate-oblong, 
caudate-acuminate, base rounded or cuneate, serrate, pilose 
along the midrib beneath., otherwise glabrous when mature; 
petiolules *2-6 inch long (rarely 0 owing to the blade being 
attenuated into a petiolule-like base). Flowers in lax axillary 
and terminal panicles on shocts of the current year; pedicels 
clustered filiform. Calyx nearly -05 inch long, rather move 
across, cup-shaped, with 4 minute triangular lobes. Petals 0. 
Anthers large, over *1 inch long, connective produced a.s a 
short bristle ; filnmenis ns lonir as the anthers. Ovary covered 
with black scales. tElrait mearly 1*5 inches long, *26 inch 
broad, oblong-lanceolate, apex rounded, deeply emarginate 
(? fully ripe). 

Himalaya 6-7,000 feet. Kumaon to Bashahr and probably further 
west, but I have seen only one Punjab specimen. See remarks under 
P. floribunda. 

Dr. Lingelsheim (1. c.) says it is easily distinguished from F. floru 
bunda by the almost sessile leaflets. This character is found in the type 
(Duthie’s No. 23,555) but in the other flowering specimens in Herb, 
Debra the leaflets are distinctly petiohilate. The lax inflorescence 
also mentioned as a distinguishing character between this species and 
floiihunda does not serve to distinguish all forms of the latter. Elovr- 
ers : April — ^May. 

2. Feaxinus FLOEIBXJND4, Wall, in Roxh, FI, Ind, ed. 
Carry I (1820) p, 150.— Leaflets glabrous, bases of the lateral 
leaflets very unequal-sided ; petiolules up to *7 inch long. In- 
florescem^e usually denser than in F, micrantha. Petals *1 
inch long, oblong. Anthers scarcely *1 inch long, apiculate, 
longer than the filaments. Fruit not seen. Otheimse as 
•for F, micranfha, 

Himalaya, Nepal, Assam. I have included this tree as it is record- 
ed as occurring in the Punjab in the FI. Brit. Ind. Except for the 
presence of petals there is no marked difference between it and P. 
-mierantha. All the west Himalayan flowering specimens I have seen 
belong to P. micrantha and not to P. floribunda, 

3. Feaxinus xanthoxyeoides, Wall, Cat (1828) No. 
2633. — ^A large deciduous shrub or small tree; bark grey, 
smooth when young, dark and much cracked on old stems; 
branches stiff. Leavies 3-6 inches long, rachis very narrowly 
margined. Leaflets 7-9, the terminal sometimes wanting, *5-3 
inches long, variaMe in shape, usually ovate-lanceolate or 
ovate-oblong, crenate-serrate, glabrous or slightly hairy along 
the midrib beneath, sessile or the lower narrowed into a shcwri 
marginate i)etiolule *2 inch long or less. Flowers appearing 
before or with the young leaves on the shoots of the pt^vious 
year, in dense clusters in the axils of the fallen leaves, clusters 
surrounded by dark-brown scurfy bracts. Oal^ very obscure 
in the male flowers, less tElan *05 inch long in bisexual flowers 
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aad in fruit, deeply fid. Petals 0. Filaments “2 inch. long,, 
anthers less than *1 inch long. Style *15 inch long\ Fruit 
1*6-2 inches long by *3-35 inch broad, oblong-oblanceolate, 
obtuse, emarginate or subacute, on pedicels *3 inch long. 
Brandis, Ind. Trees, fig. 168. Vern. Hmuz (Haz.), Thum 
(tJbamba and Bashalir). 

Inner valleys o£ the Himalaya, Kagan, 3,500-5,000 feet, Chenab 

4.000- 9,000 feet, Kunawar 5,000-8,000. Spiti. Locally very common 
and more or less gregarious. Usually associated with Acer pentapomi'- 
cum and Quercus Ilex and characteristic of the inner dry valleys. The 
growth is slow, the tree reaches a height of 25 feet with a girth of 5-6 
feet but it is usually a large shrub 10-15 feet high. The wood is hard, 
white and close-grained, it is used for tool-handles and walking-sticks. 
Flowers: April. 

4. Fraxintjs ExCELSion, lAnn. Sp. PI. (1753) p. 1057. — 
A large deciduous tree; bark grey, thick; twigs minutely pu- 
bescent when young, buds black. Leaves often in whorls of 3, 
7-12 inches long, rachis channelled. Leaflets (S-) 5-7 (-9), 2-5 
by -8-2 inches, oblong, cblong-elliptio or -lanceolate, acuminat e, 
serrate, hairy along tlie midrib beneath, otherwise glabrous 
when mature, sessile. Flowers appearing before the leaves- 
on shoots of tie previous year in the axils of the fallen leaves, 
in racemes which are solitary or paired; rachis (in fruit) 1-6 
inches long. Calyx and petals 0. Filaments very short. 
Fruit 1-5-2 by -S-Sb inch, narrowed from about the mid<Tle, 
apex acute, obtuse or etnarginate. F. HookerL Wenzig. The 
i,sh. Yem. Svm, 

Himalaya 6-10,000 feet. Wild in Hazara, Kashmir and Chamba. 
Reaches a height of 100 feet and a gii^h of 15 feet 4 inches in Chamba. 
Cultivated in Hazara and grows very well at 4,000 feet, bat reciuires 
good deep soil. The timber is much in demand for making gun carnagee 
but is not plentiful and is difficult to extract. The tree is found scat- 
tered in pjitche'^ of broad-leaved forest wheia* the soil is rich and deep 
and owing tr the liigh prices obtainable for the timber efforts have l>een 
made from time no time to cultivate it. This is done by sowing the seed 
in nurseries and transplanting the plants when large enough. The seed 
germinates in the second year after sowing. The plantations made in 
Hazara are not very promising but from the way the Ash grows in 
Abbottabad it could probably be profitably cultivated at elevations of 

4.000- 6,000 provided only deep moist soil were selected. At the higher 
elevations the growth appears to be slow and extraction of timber is 
difficult. 

The tree above described differs from F. excelsior of Europe in hav- 
leafiets and longer and more slender racemes ana was con- 
sidered specifically distinct by Wenzig who describes it as F. Koolceri 
in Engl. Bot. Jahrb., lY 0883) p. 179, a view which is adopted by 
Lingelsheim in his Yorarbeiten zu einer Monographic der Gattung 
Fraxinus ” in Engl. Bot. Jahrb. XL (1908) p. 223. The trees planted 
at Kilba, Bashahr and perhaps elsewhere are said to have been imported 
from Europe by Mr. Baden-Powell and if so they are F. excelsior as 
understood by Lingelsheim. 

2. JA8MINUM, Linn. (The Jessamines.) 

(The origin of the name is uncertain, it is said to he from the 
Greek za, a violet, and csTne, smell; or from the Arabic name ysmyrn.) 

Shrubs erect or scandeut. Leaves opposite or altematej 
simple or 3-few-foliate. Flowers bisexual, often dimorphous, 
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usually in axillary or terminal 2-3-cliotomous cymes. Calyx 
4-9-tootlied, teeth long or short. Corolla salver-shaped, white^ 
pink or yellow, tiibe narrow ; lohes 4-12, spreading, imbricate. 
Stamens 2 ; filaments very short ; connectives usually mucronate. 
Ovary 2-celled; ovules usually 2 in each cell, near the base; 
style cylindric; stigma linear or capitate, ultimately usually 
2-lobed. Berry didymous or simple by suppression. Seeds 
usually 1 in each carpel. Distbib. Species 140-160; Asia, 
Africa and Australia, mostly tropical or sub-tropical, 1 each in 
Southern Europe and South America. 

Leaves opposite; flowers white or tinged with pink. 

Leaves simple. 

Cymes lax; calyx-teeth as long as the 
tube — 1. J, arboresoem. 

Cymes dense; calyx-teeth twice as long 

as the tube ... 2. J, puhescens* 

Leaves impuripinnate. 

Calyx-teeth shorter than the tube ... 3. J. dispermum^ 

Calyx-teeth longer than the tube. 

Terminal leaflets much larger than 
the others, distal pair of leaflets 
usually not with broad connate 
bases; leaflets 3-7, the lateral 
acute ... 4. J. officinale. 

Terminal leaflets not or ' scarcely 
larger than the others; distal pair 
of leaflets with broad connate 
bases; leaflets 7-11, the lateral 
usually very obtuse ... 6. /. grandifiorum^ 

Leaves alternate; flowers yellow. 

Erect shrubs. 

Glabrous or nearly so ... 6. .J. humile. 

Softly pubescent or tomentose .. 7. /. pubigerum. 

Trailing or prostrate ... S. J. Parkeri. 

1. Jasminum ARBOBESCEisrs, Roxh. Hort. Beng. (1814) 
p. 3. — A large suh-erect shrub with straggling branches. Leaves 
opposite, simple, 2-3 inches long, ovate or ovate-ohlong, aoumi.. 
iiate, glabrescent when mature; petiole -4-8 inch long, rather 
slender. Flowers 1-1*3 inches across, white, fragrant, in lax 
trichotomous pubescent panicles. Calyx -2-3 inch long, hairy ; 
teeth linear-subulate, as long as or rather longer than the tube. 
Corolla-tube •4-6 inch long; lobes 9-12, linear-lanceolate, 
acute. Ripe carpel usually J , oblong or ellipsoid, otien curv- 
ed, nearly -5 inch long, black. 

' 41ong the foot of the Himalaya from the Kangra District east- 
wards ascending to 3,000 feet. Cultivated in gardens in the plains. 
The wild spectmejm are very variable and often l^ve leaves larger and 
broader than the sizes unentioned above, they are sometimes tomentose 
when young. Flowers: April — ^May. 

' 2. Jasminum pubescens, Willd . Sp . PL 1 (1797) p. 37. — 
A scandent shrub; young parts velvety. Leaves opposite, 
simple, 1-3 by *7-1-5 inches, ovate, acute, or acuminate, entira, 
base rounded or cordate, ultimately glabrate above, more or less 
tomentose or pubescent beneath especially on the nerves; pe- 
tiole -2-4 inch long, densely tomentose. Flowers •7-1*5 inches 
across, white, fragrant, sessile or nearly so, in dense capitate 
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cymes often attlie ends of dwarf lateral brandies. Calyx -S-B 
mcii long, densely rnsty tomentose; teett 6-9, „ subulate, twice 
as long as tlie tube or more. Corolla-tube *7-8 inch long; 
lobes 6-9, oblong-lanceolate, acute, shorter than the tube. Car- 
pels 1-2, ellipsoid, about *5 incb long, black wben ripe, sur- 
Toxinrled by the long hairy calyx-teeth. . 

Sub- Himalayan tract and outer Himalaya ascending to 4,000 feet 
from the "Ravi eastwards. Common in hedges and open scrub jungle. 
Cultivated in gardens in the plains. Flowers: December — ^April and 
also during the rains. 

3. TavS3^unuivi DisPEitMUM, Wall, in Roxb. FI, Ind. ed 
<^arey I (1820) p. 99. — glabrous twining shrub, hranchlet^ 
somewhat quadrangular. Leaves opposite, imparipinnate or 
the upper unifoliate, 2-5 inches long. Leaflets usually 3-5, the 
terminal 2-d by -T-l-T inches, lanceolate or ovate-lanceolate, 
entire; base cordate, rounded or sometimes slightly narrowed, 
3-5-iierved; apex long-acuminate; the lateral smaller suhsessile 
or shortly stalked. Flowers -6-8 inch across, white or tinged 
with pink, in many-flowered axillary cymes and terminal pani- 
cles; bracts -1 inch long or less, linear pedicels *1-2 inch long. 
Calyx cyathifo-rm, -I inch long, glabrous; teeth minute, tri- 
angular. Corolla-tube *5-6 inch long, lobes 5, ovate, shorter 
than the tuhe. Carpdts 2, about *4 inch long, ellipsoid, dark- 
purple when ripe, 

Suh-Himalayan tract ascending to 6,000 feet from Kashmir east- 
wards. Common' in the Bhatiyat Wasdrat of Chamba in hedges at 

3- 4,000 feet. Flowers: April— May. 

4. JxsMXNjm OEFiciKAXE, lAnn, Sp. PI. (1753) p. 7. — A 
twining shrub puberulous when young, branches ^ striate. 
Leaves opposite, imparipinnate, 2-4 inches long, petiole and 
rachis narrowly margined. I eaflets 3-7, the terminal 1-8 by 

4- 1 inch, usually distinctly larger than the rest, ovate or lan- 
ceolate, acuminate ; the lateral shorter and relatively broader, 
acute, sessile or shortly petiolulate, the ^stal pair sometimes 
with broad coimate bases. Flowers *7-1 incb across, in termi- 
nal few-flowered corymbs or cymes and axillary pedunculate 
few-flowered cymes shorter than the leaves or the cymes often 
reduced to a single flower; pedicels of tife cyme-flowers *3—7 
inch long, those of the solitary and corymb-flowers often mudh 
longer; bracts np to -5 inch long, linear-subulate or narrow- 
linear. Calyx *3-7 inch long, puberulous, tube •1-15 inch 
long; lobes 5, subulate, 2-4-times as long as the tube. Corolla- 
tube *5-7 inch long; lobes 5, ovate or elliptic. Carpels 3, 
-3-4 inch long, ellipsoid or subglobose, black when ripe, full 
of crimson juice. Vem. MdlU. 

^ Himalaya 3-^,000 feet from the Indus eastwards, common, extend- 
ing into the inner valleys- Trans-Indns. Flowers : May — ^July. 

5. Jasmottm GUAjyDiFLonxjM, Linn. Sp. PI. ed. 2 (1762> 
P- 9 — ^A large twining nearly glabrous shrub, often seen suite 
erect, branches striate. Leaves opposite, imparipinnate^^ 2-5 
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imclies long, petiole and ractis margined. Leaflets Y-11, tte 
terminal 1-1-5 by ‘5-*Y incb, larger than the rest but not very 
^markedly so, rhomboid-ovate or -lanceolate, acute or acuminate ; 
the lateral ovate, usually obtuse, mucronate, the distal pair 
with broad connate bases often confluent with the terminal, 
the proximal pair shortly petlolulate, the intermediate sessile. 
Flowers i-2-l*5 inches across, white, often tinged with pint 
outside, in lax axillary and terminal cymes longer than the 
leaves; pedicels -d-l^inch long; bracts, the lower often large, 
ovate to spathulate-oblong, foliateeous, the upper small, linear. 
Calyx -2-4 inch Ihng, glabrous, tube -1 inch long or less: 
lobes 5, subulate, 2-3 times as long as the tube. Corolla-tube 
•Y-1 inch long; lobes 5, elliptic or obovate. Carpels 2 (not 
seen ripe). Vern. Chameli. 

Himalaya 2-4,000 feet. Salt Hange. This plant is probably in- 
digenous to the Salt [Range and low hiUs of the Rawalpindi District* 
Also to the hills of Rajputana and Central India. East of the »Thelum 
along the foot of the Himalaya I have nowhere seen it wild. Fre- 
quently cultivated both in the plains and hills to about 6,000 feet. 
Brandis Ind. Trees, p. 452, gives Bashahr as one of the localities for 
this species— his specimens from Bashahr are J. ojficinale.. He also 
(1. c.) gives the Salt Bailee as a locality for -7. officinale — ^Aitchison's 
specimen in Herb. Dehra is 7. (jrandiflorum. Flowers: efuly— Octo- 
ber. 

6. Jasminxjm humile, Linn. Sp. PL (1Y53> p. Y. — An 
erect glabrous shrub, branches green, angular. Leaves alter- 
nate, imparipiunate, very variable in size, usually 2-3 int^bes 
long, often 6 inches long in cultivated examples, rachis and 
petiole channelled above. Leaflets 3-5, very variable m size, 
the terminal usually 1-2 inches long, often in vigorous and 
cultivated examples 4 inches long, elliptic, ovate or lanceolate 
the lateral smaller, sessile or suhsessile, rarely petiolulate, 
‘acute or ohtiise. Flowers -6-1 inch across, yellow, in terminal 
corymbose i^anicles; bracts linear; pedicels -2-6 inch long. 
Calyx -1-15 inch long, teeth' 5, half as long as the tuhc 
or lesfi. Corolla-tube •4-Y inch long, lobes 5, broad-ovate, 
obtuse. Carpels 1-2 ellipsoid, -3-4 inch long, black when 
ripe, full of crimson juice. 

Himalaya 4-10,000 feet from the Indus (also Traus-Indus) east- 
wards extending into the inner valleys of Kagan, Pan^and Kunawar. 
Common. Often cultivated in gardens in the plains, very variable in 
the size and shape of its leaflets. Central and East Himalayan forn^i 
to 7. humile by Clarke in Brit. Ind. Ill, p. 602, have 5-9 
leaflets. Flowers : ’ April— 7une^ 

7. jARiiTOniM: Z>. Pon, Prodi^, FI. Nep. (1825) 

p, 106. — 'An erect shrub, branehlets and leaves softly pubescent* 
I.!eaflets 3-Y. Pedioclis and calyx villous, calyx-teeth 
times rather more than half the length of the calyx4ube, some- 
times very short. Otherwise as for 7. hwnUe. 

Hiinalaya 4-Y^OOO feet, not oomiaon bttt has. collect near 
Simla and Abbott^bad. Also Trans-lndias and Baluofcifftan. Cultivated 
in gardens in the plains.. Might well be a hairy variety of 7, livmiU as 
suggested by Clarke ip FI. Brit, tnd., btkt there are ne examples inter- 
m^iate in hairiness.' Flowers: May — ^July. 



822 


LVII. 0LEA0BJ3, 


8, Jasminum Parkeei, Dunn, in Kew Bull. (1920) 
p. 69, — dwarf procumbent shrub-, twigs green, striate, scab- 
rid with minute hairs. Leaves alternate, usually 3-foliate 
sometimes 1-foliate or on vigorous shoots imparipinnate with 
6-leaflets, *6-8 indi long, lachis and petiole minutely winged,- 
channelled above. Leaflets inch long, elliptic, entire, 

rather thick, margin slightly revolute when dry, lateral nerves 
obscure, sessile. Flowers -7 inch long, yellow, mostly axil- 
lary, solitary, occasionally in clusters of ^4 at the tips of the 
branches ; pedicels up to -1 inch long. Calyx less than *1 inch 
long, teeth 5, subulate about as long as the tube. Corolla 
•4-6 inch across, lobes 4-7, oblong, obtuse. Carpels solitary 
•16 inch diameter globose. 

Chamba State in the dry ijortion of the U^per Ravi valley, 6,000- 
8,000 feet. Usually only a few inches high growing in crevices or rooks, 
on dry banks or on dry ground amongst boulders. Occasionally trails 
ing over rocks. Flowers: May — June. 

Jasmiitttm Sambao, dit. — A straggling shrub. Leaves opposite, 
simple, 1-6-a by 1-1*5 inches, broadly ovate or elliptic; petiole -l-'2 inch 
long. Flowers 1 inch across, white, very fragrant, terminal, solitary, 
or in 3-many-flowered cymes. Oalyx *4^-5 indi long; teeth 6-9, subu- 
late, hairy, much longer than the tube. Oorolla double; tube *5 inch 
long; lobefe very numerous, as long as the tube. Vern. chameli. 

Cultivated in the plains. The flowers are much used by natives for 
making garlands. The wild single-flowered form is believed to be indi- 
genous to tbe Western Peninsula. 

Jasminttm nubifbobum, TAtk^I , — ^Leaves opposite, 3-foliate. Flow- 
ers yellow, appearing when the plant is leafless. Indigenous to Japan. 
Cultivated in Abbottabad. 

Jasmtkttm iugibum, Zenker. — Suberect. Leaves opposite, 2 by *7 
inch, the upper acute at both ends, the lower ovate, coriaceous, glab- 
rous, shining. Flowers white, in dense sessile 1-3-flowered cymes. 

Indigenous to South India and Ceylon. Cultivated in Lahore. A 
free flowering ornamental shrub. 

S. NYCTANtHES, Lirm. 

(From the Greek miz, nuktos, ni^t, and mthos, a flower; the 
flowers open in tbe evening and drop at sunrise. Distrib. Species 2; 
one in Sumatra.) 

I^YCTANTHES Akbob-tristis, Lmn. Sp. PL (1763) p. 6. 

A large deciduous shrub or small tree, bark grey or greenish- 
wHte, slightly wrinkled, twigs rough, quadran^ar. Leaves 
opposite, 2-6 by 1-3-6 inches, ovate, acute or acuminate, very 
rongh and scabrid above, roughly pubescent beneath, entire 
or with a few coarse teeth, base truncate, rounded or cuneate ; 
petiole -2-4^ inch long, stout, ^ channelled above, hairy, 
Flowers -7 inch' across, white with an orange-colored tube, 
very fragrant, in pedunculate bracteate fascides of 3-6; pe- 
duncles quadrangnlar, hairy, variable in leng^, solitary and 
^illary or in axillary and terminal trichotomous cymes; 
bracts -26 inch' long, obovate, acute, hairy on both sides. Calyx 
•26 inch long, tubular-campanulate with 6-7 minute teeth, 
ultimately splitting and falling off, haSry outside, cilia*©. 
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Corolla *3-5 incE long, salver-sEaped, glabrous ; lobes 5-8, cu- 
neate-obcordate, unequal, contorted, overlapping to tbe left in 
brad. Stamens 2 ; anthers subsessile near ibe top of the corolla- 
tnbe. Ovary 2-celled; ovnles 1 in each cell, ascending, ana- 
tropons. Capsule -7 inch long and nearly as broad, strongly 
compressed parallel to the septum, reticxJate, splitting when' 
ripe into two 1-seeded cells. Seeds obovate, fiat, dull^rown. 
iVem. Harsingdr, TtuH (Ka). 

Sub-Himalayan tract ascending to 4,000 feet. Common as far west 
as the Ravi. I have^ also found it in the Jowlian Reserve, !Khanpur 
Range, Hazara, possibly introduced. Often grown in gardens for its 
flowers. The wood is pale red or pale yellowish-brown, moderately 
bard, dose-grained. Used for fuel for which it is excellent. The plant 
a owing to the ease with which it regenerates in the 

Sub-Himalayan tract; it is however eaten by cattle and requires pro- 
tection from browsing. In Hazara on shallow limestone soil it is not 
growing as well as J}odonaea viscosa and it does not seem to stand 
drought so well as that species. Except in very dry places it is likely 
to be useful for afforestation work. Reaches 15-20 feet in height with 
a diameter of 1 foot. Flowers more or less all the year but especially 
during the rains. 

4. SYRINGA, Linn. 

(From the Greek suriikT, suringos, a pipe; the long straight 
branches vnth large pith can he used for mafang reed-pipes. Distbib. 
Species about 25; Eastern Europe to Japan.) 

^ Strustga emodi, Wall, Cat. (1828) Ifo. 2831.— A largf 
deciduous shrub or small tree, glabrous or the young shoots 
and infiorescfence slightly pubescent, lenticels large and con? 
spiouous. Leaves opposite, 3-6 by l*2-2*2 inches, elliptic-ob- 
long, acute at both ends, thin, membranous, pale bmeatEf 
entire; petiole *3-1 inch long, reddish. Flowers -3 inch across,- 
white, with a heavy rather unpleasant smell, in terminal tri- 
chotomous panicles about 4 inches long, the lower brancKes 
usually axillary ; bracts small, linear-oblong or minute, cadu- 
cous, pedicels -05-07 inch long. Oalp: -1 inch long, cam- 
panulate, truncate or 4-toothed, persistent. Corolla salver- 
shaped ; tube -26—35 inch long, widened slightly upwards ; lobes 
4, oblong, hooded at the tips. Stamens 2, inserted near thfe 
top of the corolla- tube ; filaments short. Ovary 2-celled; 
ovules 2 in each cell, pendulous from its apex; style short:' 
S'tigma minutely 2-lobed. Capsule about -6 inch long, cyiin- 
drio. brown, loculicidally 2-YalTed. Seed linear-oblong, nar- 
fig 8,11 round, minutely lacunose. Collett, PL 

Himalaya ^12,-qOO feet from the Indus eastwards. Chiefly on the 
inner ran^s. usually found growing in well-drained soils composed of 
rock debris. An ornamental plant when in flower from May— Jnly. 

Stbutga vuloabis, LiurTir,— ,The well-known lilac of gardens iu 
Europe is occasionally planted in gardens in hill stations, but I . have 
new seen it growing well. It probably dislikes the heavy rainfall ot 
most hiH stations and perhaps requires more lime ifl the sou. At Eilar 
Pangi it does much better and flowers and fruits freely. 


T2 
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5. LSNOCIERA^ Swartz. 

(In lionor of Oeofroy Linocier, a physician at Tournon and author 
of ‘ L^Histoire des plants,’ Paris, 1*584. Distrib* Species 40 j tropics 
of both hemispheres.) 

Linociera intermedia, Wight, Icon. (1850) t. 1245. — A 
email tree or large eliriib, glabrous. Leaves 4-8 by 

1-5-3 iiif'iies eilipidc-oblongy acute or acuminate, base narrow- 
ed into and deeurrent on the xjetiole, entire, lateral nerves 10-14 
pairs, slender, much curved near the margin; petiole *7-1 inch 
long. Flowers *15 inch long, whitish, in axillary or extra 
axillary trichotomous panicles about 1 inch long; pedit-els *05 
inch long; bracts minute. Calyx *07 inch long, 4-fi(l, lobes 
ovate. Petals 4, oblong, sub-obtuse, obscurely united in pairs 
at the base, induplicat^valvate in bud. Stamens 2 ; j&laments 
very short; anthers elliptic, the cells sepamted by the connec- 
tive, dehiscing laterally. Ovary 2-celled ; ovules 2 in each cell, 
pendulous from its apex; style short, stout; stigma bifid. 
Drupe 4-*C inch long, broadly oblong, obtuse, glaucous, blue 
when ripe. Seed usually solitary, albumen copious. 

Siib-Hiinalayan tract from the Ilavi eastwards. Not ('ommon hut oc- 
curs at Pundwar, Kangra, growing along shady ravines. Flowers ; May — 
June, This plant is var. J^oxhf r/jhii, C. B. Clarke in FI. Brit. Ind. 
Ill, p. 609. It is variable as regards the length of the inflorescence 
which is very short in N. W. Indian specimens, 

6. BLEAv linn. 

((The Latin name of the OKve, CH^a ^uropoca, Linn.) 

Trees or shrubs. Leaves opposite. Flowers small, bi- 
sexual, dioecious or polygamous, in axillary or extra-axillary 
or in a fevr species in terminal panicles. Calyx short, 4-toothed 
or -fid. Corolla- tube short ; lobes 4, induplicate-valvate or 
corolla 0. Rtameus usually 2, inserted on the corolla-tube or 
when the corolla i's wanting hypogynous; filaments short; an- 
thers dehiscing laterally or intiose. Ovary 2-celled; ovules 2 
in each cell, attaphed laterally to the septum or subpen dulous ; 
style short; stigma 2-lohed or capitate. Drupe ellipsoid or 
fiub-globos;e ; endocarp bony or crustaceous. Seed usually soli- 
tary, albuminous. Distrib. Species about 35 ; mostly in S. 
.Africa, India, Australia and Polynesia. 

Leaves densely scaly beneath, not glan- 
dular in the neri'e-axils ; infloresoeuce 
axillaiy ... 1. 0. cuspidaia. 

Leaves glabrous, nerve-axils gland iilar; 

inflorescence terminal or axillary ... 2. 0. gtandulifera. 

1. Olea cusriDATA, Wall. Cat. (1828) No. 2817. — A ma- 
iixuia-sized evergreen tree; bari Rmootb when yonng, exfoliat- 
ing when old in long narrow irregular strip.s ; young- sboots, 
petioles and leaves beneath clothed with minute reddish scales. 
Leaves 2-4 by -5-1 inch, ehlong-lanceolate, entire, cuspidate, 
coriaceous, dart-green and shining above, lateral nerves in- 
visible on the lower surface of the leaf, obscure on the upper; 
•petiole -1—2 'inch long. Flowers -25 inch across, whitish. 
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bisexxial, in axillary trichotomo::- prirLi?les sXout half as long 
1;he leaves; pedicels mostly 0; :)Taf* s linear, caduconst 

Calyx -05 inch long, cup-shaped, subtruncate. Oorolla-tiib 
short, lobes spreading, ovate, subacute, -1 inch long. Anther 
oval, cells separated by tie broadly elliptic connective, dehis* 
cing lateraUy. Style short; stigma large, tMckened, bifid. 
Drupe -S-'S inch long, ovoid, supported by the persistent calyx, 
black when ripe, pulp scanty, endocarp bony. Olea ferruginea^ 
Royle. The Indian Olive, Vem. Kao, 

Trans-Indus, Salt Range and Outer Himalaya as far east as tlie 
Jumna. Also in the Kagan Valley, Chamba and Knnawar' ascending 
to 6,000 feet. Not wild in the plains but often cultivated. This tree 
is characteristic of the dry hills west of the Jhelum being less ooinmom 
and rather local towards the east. It is gregarious .and often associated 
with Acacia modesta and Monotheca huui folia. It is occasionally 50 
feefc high and 10-12 feet in girth. Wood very hard and heavy, heart- 
wood large, from light-brown to nearly black, clouded and marbled. It 
is used for turning, ploughs, etc., and very largely for firewood for 
which it is excellent. Growth slow, reproduction from coppice pro- 
fuse hut by seed usually very scanty. Young plants when met with 
will on examin^,tion usually prove to he rootsuckers, but I have found 
seedlings coming up in consideraUe numbers in forests which have been 
felled over for firewood. The seedlings were found under the shade of 
bushes, especiaHy under Oaris^a opam oJr under rocks or even on 
paths. I have never seen seedlings in grassy blanks and sowings in 
blanks appear to be uniformly unsuccessful. In Lahore the Indian 
Olive is usually grown from cuttings. Flowers: March to September 
according to elevation and locality. 

2. Olea glandttlifeea, Wall, Cat, (1828) No, 2811. — A’ 
igmall or medium-sized evergreen tree ; bark grey, uneven, ex- 
foliating in brittle scales; twigs leuticellate, glabrous. Leave® 
3-() by l*5-2*6 iMcties, laBceoiat’e, ovate- or oblong-lanceolate, 
long acuminate, "entire, glabrous, lateral nerves slender, easily 
visible on both surfaces, glandular in the axils beneath ; petiole 
-5-1 inch long. Flowers -3 inch across, white, bisexual, in 
terminal and axillary trichotomoiis panicles up to 4 inches long 
and binacl ; pedicels •05--2 inch long or almost 0 ; bracts minute. 
Culyx -05 inch Icng, 4-toothed, teeth ciliate. Corolla-tixhe 
short, lobes -preafjivg, oblong, *15 inch long. Anthers large, 
oval, cells separated by the broadly elliptic connective, dehis- 
cing laterally. Style short; stigma large, globose. Drupe 
•8-*5 inch long, oblique, ellipsoid seated on the persistent hut 
inconispicuouR calyx, black when ripe, endocarp bony. Brandis, 
Ind- .Tree^, fig. 170.* Vern. Barhm, 

Sub-Himalayau tract from the ludus eastwards ascending to 6,000 
feet. Not common. Usually found in moist ravines. Wood hard, 
reddish-grey, durable, takes a good polish and is not liable to be eaten 
by insects. The tree is hand.some and shady and should be introduced 
into gardens in the Punjab. Flowers: April — ^IVIay. ^ " 

Oltja extuopjea, Linn . — small tree much like 0, cuspidata, Wall- 
but with dull green leaves whicli are silvery beneath with a dense 
layer of scales and often spinescent branchlets. 

This tree was introduced into the Botanic Gardens, Calcutta, in 
1800 and into the Punjab long before 1870, It has been grown in Lahore 
ever since but rarely flowers and never fruits. It also suffers much 
from a woolly blight. The best specimen T have seen in the Punjab 
is at Annandale, Simla. 
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7. LIGUSTRUM, Lias. 

(The T aAin name of some shrub, derived from ligare, to bindj re- 
Isriing to tlio uso niado of tli© fioxibl© braiicli6s.) 

Shxubs or trees, deciduous or eyergroeu. ^ Leaves opposite,; 
simple. PIoTrers white or yellowish, in terminal usually iiiyr- 
soid panicles. Calyx campanulate, truii!cate or shortly 4 - 
toothed. Corolla funnel-shaped or rotate, tube short or long; 
lobes 4, induplieate-valvate. Stamens 2, attached to the tube 
of the corolla ; anthers included or exserted. Ovary 2-celled ; 
ovules 2 in each cell, pendulous : styles short or long ; stigma 
thickened,- emarginiati or 2-lobed. Drupe globose or ellipsoid, 
1-3-seeded; endotearp crustaceous or thin. Albumen fleshy. 
Dismin. Species about 60; Europe, Asia and Australia. 

Ligtjsteum compactum, 'Hooh, /. t5' Th. e.v Vecne* in JFh 
des Serres, XXII (1877) p. 10. — ^A small glabrous tree, decidua 
ous ; bark grey, smooth ; twigs with scattered lenticels. Leaves 
very variable, 2-6 by •7-2-5 inches, usually 4-5 by 1*5 inches, 
oblong, oblong-lanceolate or lanceolate, narrowed to a points 
base broadly cuneate or rounded, entire, stibcoriaceous, lateral 
veins 10-12 pairs or in very short leaves about 6 pairs, easily 
visible on both surfaces ; petiole -3-5 inch long. Flowers -2 
inch across, white, in terminal thyrsoid panicles 4-6 inches long 
with the lower branches in the axils of the upper leaves ; pedi- 
cels 0-05 inch long; bracts *05 inch long, oblong or lanceolate, 
caducoxis. Calyx *05 inch long, truncate. Corolla *15 inch 
long, tube funnel-shaped, *07 inch long; lobes oblong. Sta- 
mens shorter than the corolla-lobes. Style nearly *1 inch long 
including the fusiform bifid stigma. Drupes -3 inch long, 
ellipsoid, dark bluish-black, glaucous, in dense panicles. 

Himalaya 3-6,000 feet from tb© Beas eastwards. Gregarious in 
small patches on the banks of the Pabar River and scattered here and 
there in ravines in the Pabar Range forests. It is much lopped for 
fodder and an undamaged specimen is difficult to find. Blowers: May 
— June. 

LigustbujU NBPAMiNSB, Wall, is recorded by E. M. Coventry as oc- 
curring in the Punjab but I have seen no specimens from west of Garh- 
wal. It is easily recognized by its closely lenticellate twigs, pubescesi^ 
panicles and globose fruits. 

Ligustbum iiUomuML, Ait. — An evergreen tree or large shrub, baxk 
grey smooth* Leaves 2-4 by 1-2 inches, ovate or elliptic, acute oi 
acuminate, base rounded, coriaceous, shining above, lateral nerves 4-6 
pairs, rather inconspicuous beneath; petiole -S-'S inch long. Inflore- 
scence and flowers as in L. compactum. Fruits rather broader than 
in L. compactum and less crowded. 

Indigenous to China. Cultivated in gardens in the plains and ii* 
the hills. This plants is likely to he met with as an escape between 
4,000 and 6,000 feet. In Abbottabad seedling spring up very freely 
in gardens under shade of other species but not under the shade of the 
parent trees. It requires good moist soil for satisfactory growth. 

At least three other species of LigustTum are also grown in gardens 
but they are seldom seen. 

OsMANTHtrs PBAGEANs, LouT * — ^An evergreen shrub or small tree, 
fficscious. Flowers very pale yellow on slender pedicels in axillart- 
Raters, with a strong smell very like apricots. Indigenous to the 
Himalaya east of the Jumna. Cultivated in Abbottabad. 
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LVfil. SALVADORACE/E. 

Slu'iibs or trees, armed or not. Leaves opposite, entire; 
stipules very small. Mowers small, regular, bisexual or dioe- 
cious, in panicled spikes or racemes. Calyx campanulate or 
ovoid, 2-4;-fid. Corolla of 4-5 free or united petals, imbricate 
■pr contorted in bud. Stamens 4-5, inserted on tbe corolla-tube 
or near tL.e base of tbe petals; filaments free or connate; 
tothers ovate. Disk 0 or of glands alternating with the fila- 
ments. Ovary superior, l-S-ceUed ; ovules 1-3 in each cell, erect 
from its base, anatropous; style short; stigma entire or 3-fid. 
Fruit a drupe or berry, usually 1-seeded. Distrib . A small 
family; tropical and subtropical Asia and Africa. 

SALVADORA, Liim. 

(In honor of J. Salvador, a Spanish botanist.) 

Unarmed evergreen trees. Flowers green, sessile or pe- 
dicelled, in axillary and terminal panicles. Calyx campanu- 
late, 4-fid. Petals 4, slightly connate at the base, imbricate or 
twisted to the right in bud. Disk of 4 scales or glands between 
the bases of the filaments or 0. Ovary 1-celled; ovule soli- 
tary ; style almost 0. Drupe globose, supported by the persis- 
tent calyx and corolla; endocarp crustaoeoua. iSeods erect,, 
globose. ■ DksTBtB. Species 2 ; East Africa, Arabia and India. 

Leaves *7 incK liroad or more ; flowers pedi- 
celled ... 1. >9. persiea. 

Leaves less than *7 inch broad; flowers 

sessile ••• 2. S. oleoides. 

1. Salvadoua pebsica, linn, Sp, PI. (1753) p. 123,— A 
mediiim-sized or small tree, sometimes a large slirtiD, branclies 
drooping with, pale almost white hart, hark on the stem thin, 
.grey, slightly rough. Leaves l-6-2'5 by -T-l-S inches, ellip- 
tie-lanceolate or ovate, obtuse, often mucronate, rather thick 
and fleshy, green or glaucous, base narrowed or rounded ; pe- 
tiole -5-7 inch long. Panicles racemose, axillary and terminal, 
lax, drooping, numerous towards the tips of the branches. 
[Flowers *15 inch across, pedicels *05-15 inch long. Calyx *05 
inch long, cleft half-way down ; lobes rounded, ciUate. Corolla 

■ cleft nearly to the base; lobes twice as long as the calyx, ob- 
long, obtxise, reflexed. Drupe -15-2 inch diameter, globose, 
smooth, red when ripe. 

Plains of the Punjab in the south. Not very common but found 
in Dex^a Ghazi Khan, Muzaflargarh, Jhang, Multan and Bahawalpur, 
wild and planted, cultivated in various places outside its range, c.p., 
Ferozepore and Delhi. Under favorable circumstances reaches 30-40 
•feet in height and 6-8 feet in girth and when well grown makes a shady 
ornamental tree. Wood white, soft, very little used and is a had fuel. 
This tree is believed to be the Mustard Tree of Scripture, Sometimes 
called the Tooth-hmsh tree, a translation of its Persian name given 
^win^o its twigs being much used as tooth-sticks. Flowers: Novem- 

2. Saivadora OMSOEDES. Deccdsne, 'm Jacqumn. Voy.. 
Bot. (1844) p. 140, -t. 144. — ^A large shrub or small fieee. 
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brandies rather stiff, bark grej', siightlj rough. Leaves l-5~3~ 
by •2-5 inch, linear-lanceolate or narrow-oblong, acute or 
subohtuse, often mucronate, somewhat fleshy, ashy-greeCj 
glaucous; petiole -2-3 inch long. Spikes paniclecl, compact, 
a^'llary, often clustered and shorter than .the leaves. Flowers 
•1 inch across. Calyx *06-08 inch long, cleft nearly half-way 
down; lobes rounded, obtuse. Corolla a little longer than the 
calyx, deeply cleft; lobe.s obovate-oblong, obtuse. Piui>e -2 
inch diameter, subse.ssile, globose, yellow when ripe. Vera. 
Jlml (West Punjab), van, ‘icrni, piln (the fi’uit). 

Throughout the plains of the Punjab except in the nioistur fcruot 
towards the foot of the hills. Abundant and together with Prosupis 
spicigera and Capparis aphylla forms the hulk of the vegetation in the 
l^njah rakhs. It regenerates from seed more freely than its associates 
except perhaps Tamarix artkuhita and seedlings may often be seen 
coming up under the shade of Capparis. They are also not infre- 
quently found growing epiphytically on Iiollovv trees but probably never 
become established under such conditions. It is not a tail tree hut 
occasionally reaches a girth of 12 feet with a broad low crown. The 
lower branches often droop and touch the ground and large specimens 
are commonly surrounded by a ring of independently rooted plants due 
to seedlings springing up under the shade of the parent. Large speci- 
mens cast a dense shade and in the desert tracts tn which it grows its 
shade is appreciated by man and beast. Wood light yellow, moderately 
hard with a small irregular purple heartwood. Little used for timber 
and is a bad fuel so that in lands cleared for cultivation it is often tiot 
cut. The wood can be used for brick-burning if mixed with oilier kiiuk. 
The fruits are sweet and are eaten. The panicles often bear small, 
clusters of deformed leaves, apparently the work of some insect. Flow- 
ers: March — April. 


LIX. APOCYNACE/E. 

Trees or erect or iwining shrubs, rarely herbs, usually wilE 
milky juice. Leaves opposiie or whoxled, sonietimeR altemate, 
entire, stipules 0, but the petioles often glandular in the axils. 
Flowers bisexual, regular, in ierminal or axillary cymes. Calysc 
inferior, often glandular within at the base, lobes 5 (4), imbri- 
cate. Corolla hynogynous, usually rotate or salver-shaped, 
lobes 5 (4), contoried, rarely valvate. Stamens 5 (4), usually 
inserted in the oorolla^tjibe, anthers free or adhering to the 
stigma by the connectives, pollen granular. Bisk annular, cu- 
pular, or lobed or of glands or 0. Ovary l^elled, with two* 
parietal placentas or two-celled with axile placentas or of two 
distinct or connate carpels ; style simple or divided at the base 
only ; stigma various with an entire or more usually 2-fid api- 
culus; ovules 2-inany in each cell, rarely solitary. Fruit a 
dry or fleshy drupe, herry or samara or of two drupes or berries 
or more usually of 2 free or connate follicles. Reeds various, 
often with a tuft of hairs. Distutb. A family mainly 
tropical. 

Anthers free from the stigma. 

Leaves alternate. 

A small shrub with small flowers ... 1. Bhazya. 

A large shrub or small tree with large 
flowers ... 2 . Theve.tiQ. 
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.Leaves opposite or wliorled. 

Armed ... 3. Cartssa. 

TJnarmed, 

Leaves usually whorl ed ; flowers 
about *5 inch across ... 4» BauwoVfici, 

Leaves opposite; flowers 1 inch or more across. 

A tree; flowers in terminal sessile 
cymes ... 5. 

A shrub ; flowers in pedunculate 
cymes ’at the forks of the bran- 
ches ... 6. 

Anthers adherent to the stigma. 

Erect trees or shrubs. 

Trees; anthers exserted; leaves op- 
posite ... 7. 

Shrubs: anthers included; leaves 
usually tern ate ... 8. 

Twining shrubs. 

Anthers exserted ; corolla subrotate 9. 

Anthers included; corolla salver-shaped. 

Coro-ll’a-tube xnfl£»*ted in the centra^ 
tips of the corolla-lobes deflexed 10. 

Corolla-tuhe inflated at the topt 
corolla-lobes obliquely truncate... 11. 

1. RHAZYA, Dene. 

(From the Arabic name. Distbib. Species 2; Arabia to Western 
India.) 

Bhazyastricta, Dene, in Ann, Nat, Sc, ser, 2, IV (1835) 
p. 81. — A snaall erect evergreen sliriib 3 feet high, twigs puhe- 
scent. Leaves spirally arranged, 3-4 by -5-8 inch, crowded, 
linear-elliptic, narrow-lanceolate or oblanceolate, narrowed 
at both ends, pnberulous on the midrib, otherwise glabrons, 
coriaceous, bright yellowish-green, midrib stout, lateral nerves^ 
obscure; petiole 0, Flowers -15 inch across, faintly scented, 
in terminal and axillary xn\bescent cymes ; pedicels short, stout; 
bracts ^1 inch long, lanceolate, acute, pubescent, eiliate. Calyx 
•05 inch long, deeply cleft; segments 5, ovate, acuminate. Co- 
rolla *8- *6 inch long, tube inflated in the upper half, glabrous 
without, throat constricted with hairs, hairy within beneath 
the stamens ; lobes 5, nearly -1 inch long, ovate, apiculate, over- 
lapping to the left in bud. >Stamens included, inserted above^ 
the middle of the corolla-tube Dish annular. Ovary of two 
distinct carpels; style filiform; stigma dome-vshaped, apex 
shortly S-lobed. Follicles 2, erect, parallel, 2-3 by -2 inch, 
eylindric, pointed, straight or slightly curved near the tonf,. 
pale-brown, glabrous, pericarp thin. Seeds *3 inch long, ob- 
long, angular, compressed, shortly winged at the ends, testa* 
rugose with elevated ridges. Vern. Vena, 

Plains between the Indus and the Jlielum, often gre^yious on dry 
stony ground, rare near the Jhelura, common near the Xn<|n3 but not 
extending to the Sub-Himalayan tract. Conspicuous owing to the 
color of its foliage. V^ry common Trans-Indua. TTInwAm* December 
—March. 


Holarrliena^ 

Tah ernce>m ontnnac 

Wrightia, 

N erium, 

Vallaris, 

Ich'i^ocoirp^i. 

Traehdospermnm, j 
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2. THEVETIA, Linn. 

(In honor of Andr. Theret, a French monk of the 16th century who 
iraTelled in Brazil and Guiana. Bistrib. Species 7-8; America from 
Mexico to Paraguay, 1 naturalized in India.) 

Thevetia neriifolia, Juss, em Stend, Nom. ed, 2, II (1841) 
p. 680. — A large, evergreen, glabrous shrub or small tree, 16-20 
feet high, 6 inches diameter. Juice milky, poisonous. Leaves 
spirally arranged, 3-B by -25-4 inch, crowded, linear, narrowed 
at hoth ends, bright green and shining above, margins slightly 
xecurvied; petiole minute. Flowers 2 inches across, yellow, in 
few-flowered, terminal cymes. Peduncle usually very short; 
pedicels about 1 inch long ; bracts variable. Calyx -25 inch 
long, divided almost to the base; segments 5, narrow, acute, 
persistent and spreading in flower, reflexed when the fruit is 
ripe. Corolla exceeding 2 inches lon^, tubular at the base, tube 
•5 inch long, throat campanulatr, limb plicate, lobes 6, over- 
lapping to the left in Vj:]. Corona in the throat of thfe corolla, 
of 5 scales arching over the stamens. Stamens 5, inserted at 
the base of the corolla throat, anthers incumbent on the stigma. 
Disk thick, cup-shaped, accrescent in fruit. Ovary superior, 
of 2 free carpels united by their styles; stigma broa<^, angular; 
ovules 2 in each carpel. Fruit broadly obovat© in longitudinal 
section 1-25 inches long, elliptic in a horizontal cross-wsection 
1-5 inches broad, exocarp fleshy black when ripe, mesocatp 
bony, longitudinally and transversely divided, endocarp thin, 
corky; seeds 4 or fewer by suppression. Vem. Zwrd gantra. 
Whe Yellow Oleander. 

Cultivated in gardens in the plains and fairly freauently near tem- 
ples in Kangra district. Naturalized in hot Sutlej Bavines near 
Bajji Fort,” J. B. Drummond mss. Occasionally seen growing spon- 
taneously in the Kangra district. The plant is useful tor teahouse 
gardens as it requires little attention, is easily grown from seed, trans- 
plants well and is not tonched by cattle or goats. It is in flower most 
of the year in the plains and throughout the warmer months in the 
Suh-Himalayan tract. Owing to its immunity from damage hy brows- 
ing and to the ease with which it is propagated; it might be found 
useful for afforestation work in the moister tracts. The wood is mo- 
derately hard and the seeds yield an oil used for burning. 

3. CARISSA, Linn. 

(Derived from the Sanskrit name Oorissa. Distrib. Species 
tohout 20; Africa, Asia and Australia.) 

Carissa oraca, Stapf, mss. in Herh. Kew . — A spread- 
ing evergreen shrub up to 12 feet high, armed where 
the stem branches with opposite straight or forked thorns which 
arise from between the petioles, tborns up to 1-5 inches long, 
sharp, woody. Juice milky, young shoots pubescent. Leaves 
opposite, *5-2 hy •25-8 inch, elliptic, ovate or suborhicniar, 
usually acute at both ends, mucronate, coriaceous, bright-green 
above paler beneath, puherulous on the midrib on hoth sides 
otherwise xisually glabroiis ; petiole about *1 Snch long. Flowers 
'about *4 inch across, white, often tinged with pink, very sweet 
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scented, in pubescent corymbose cymes at the tips or forks of 
tiie brandies, Feduncle 0-5 incb long, sometimes forked, eacii 
branch usually 3-flowerecl; pedicels -1 incb long; bracts linear, 
half tbe length of the pedicels. Calyx scarcely -1 inch long, 
divided almost to tbe base; lobes 5, lanceolate, acuminate, 
ciliate. Corolla-tube slender, *3 incb long, slightly swollen 
below tbe top ; lobes 5, about balf tbe length of the tube, over* 
lapping to the right, lanceolate acute, spreading. Stamens 5, 
at tbe top of the coroUa-tube; filaments very short; anthers 
apiculate by tbe produced connective. Disk 0. Ovary syncar- 
pous, 2-celled ; ovules 1 in each cell ; style filiform, reaching 
the base of tbe stamens; stigma minutely 2-fid. Berry ellip- 
soid, *3 inch long, dull dark-purple, full of milky juice, edible. 
C. spinarum, Auct. PI. non Linn. Yem. Garanda, garinda^ 
garna^ kaninda. 

Himalaya ascending to 5,000 feet and in the adjacent plains, very 
common. Flowers April to June, the fruit ripening in the cold season. 
One of the commonest plants in the scrub forests and as an undergrowth 
in Ohil forests. It is much browsed by sheep and goats but is other- 
wise of little value as it is seldom big enough to cut as fuel. In Ohil 
forests its presence is objectionable as the spreading much-branched 
shoots catch the falling Ohil needles and may convert a ground into a 
crown fire. The plant spreads by root-suckers more readily than by 
seed. G. spinarum, iLinn. is G. diffusa^ Roxb. and is not found in 
Northern India. 

Caeissa Oaeandas, Linn, — A larger shrub than C. opaca, shoots 
glabrous. Leaves 1-3 by -8-2 inches, broadly elliptic, rounded at both 
ends, mxicronate, glabrous. Flowers white, scarcely scented, *7 inch 
across; peduncle •5-* 7 inch long. Calyx *1 inch long, cleft half-way 
down, lobes acute. Corolla-tube *6 inch long, lobes overlapping to the 
right. Berry '5-1 inch long, ellipsoid, purplish-hlaek, polished, 4-8- 
seeded. 

^ Not wild in the Punjab, cultivated in gardens, c.p., Lahore, Delhi; 
fruits edible. It makes a good hedge. Said to be wild in S. India burt? 

I have seen no specimens quite like the cultivated plant. 

Caeissa oeaneifloea, A . DC. — A very spreading low shrub. Leaves 
1-2 inches long, very thick, broadly ovate or suborbicular. Flowers 
varible in size, 1-1*5 inches across. Calyx '2-"3 inch long, divided 
more than half-way down, lobes oblong. Corolla-lobes overlapping to 
the left. Ovules numerous. 

Native of South Africa where it is known as the Natal Plum, 
Grown in gardens in India, e.p., Lahore and Saharanpur as C. Arduina^ 
a plant which differs amongst other things in having 2 ovules. 

4. RAUWOLFIA, Linn. 

(In honor of Leonhard Rauwolf, a physician and traveller of the 
16th century. Disxbib. Species about 45; tropics of the Old and 
New World.) 

Rauwolpia serpentina, Benth. in Gen. PI. II (1876) 
p. 697. — A. small sHml) 2 feet high, glabrous. Leaves trhorled. 

877 by 1-2 inches, lanceolate or elliptio-lanceolate, narrowed 
at both ends, soft and pliable, bright-green abopf paler beneath'; 
'petioles •2—6 inch long, small glands in the axils likdy to be 
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taken for minute stipules. Flowers -3 inch, across, pink, in 
terminal or axillary, pedtmcled many-flowered cymes. Pe- 
duncle 1-4 inches long, cymes compact, much-branched ; pedi- 
cels short, stout, led; bracts minute. Calyx -1 inch long, red|, 
cleft half-way down, lobes 5, ovate, blunt. Corolla-tube 
inch long swollen a little above the middle; lobes 5, spreading, 
•15 inch long, overlapping to the left in bud. Stameic' in-e: ted 
in the middle of the corolla-tube, filament.s very .sbort. Di.sf^ 
cup-shaped, conspicuous. 0\ary of 2 connate carpels ; style 
filiform reaching the stamens ; stigma large, capitate, calypferi- 
form at the base, tip shortly 2-fid ; ovules 2 in each carpel, col- 
lateral. Drupe -25 inch diameter, single or didyraous, red, 

turning black when fully ripe, 

Sub-Hiinalayaii tract from the Sutlej eastwards. Flowers: May — 
June, sometimes at other seasons. Has only once been collected in the 
Punjab at Bilaspnr, Sirhind ” by Edj^eworth in 1841. (The genual i» 
said to have an ovary of 2 distinct carpels in the key to the genera of 
Apocynacej© in FI. Br. fuel. III. p. 621, and in Kngl. tV Front!, 
Pfianzenfamilien but I have found: the carpels united, on examining 
fresh sp'ecimens of li. serpentina and JR, caneseens, Linn.) 

5. HOLARRHCNA, E. Br. 

(From the Greek holes, entire, whole, and arren. male; reft^rrir^ 
to the anthers being free from the stigma. Species 7-8; tropical Asia 
and Africa.) 

Holahkhena ANTinysENTERicA, Wall. Caf. (1828) 

No. 1672. — A small deciduous tree, shoots glabrous or pu^ 
scent. Leaves opposite, 4-8 by 2-4 inches, broadly ovate, ellipr 
tic or elliptic-oblong, acAite or acuminate, glabrous or pure- 
scent, lateral nerves 10-16 pairs; petiole -2 iiuli l(nig or 0, 
Flowers wtife or creamy, 1-1 *5 iuctes across, faintly scented, in 
many-flowered, terminal, sesisile, eorym’bose cymes. Pedicels 
variable in length; bracts np to -1 inch long, lanceolate, pube- 
scent, ciliate. Calyx inch long, deeply cleft; lobes 5, 

linear-lanceolate, pnhe^ent, ciliate. Corolla salver-shaped, 

pixhenilous outside, txihe *5 inch long, swollen at the base, 
hairy within, naonth contracted bnt not closed with hsdrs; lobes 
5, oblong, Tonnded at the tips, pnberulons, overlapping to ihe 
Tight in bud. StameUvS 5, inserted near the base (\i the tube, in- 
cluded, filaments short; anthers free from the stigma, mnem- 
nate, cells rounded at the base. Disk 0. Carpels 2, distinct; 
style short, filiform; stigma oblong; ovules many in each car- 
pel. Follicles 2, distinct, 8-15 by -2-4 inch, pendulous, slight- 
ly curved, cylindric, pericarp thin often dotted with white 
specks. Seeds -5 inch long, linear-obJong, light-brown, mi- 
nutely rugose, marked with a median line on one side; coma 
•7-1-5 inches long, pale-brown. Vem. Kear^ Kewar (Ka.), 
Kura (Simla). Conpssi harh tree. 

Himalaya ascending to 3,500 feet and Sub-Himalayan tract from 
the Chenab eastwards, common. Flowers : May — ^June. The leaves 
are not eaten by cattle or g^ts and the tree spreads readily by root- 
suckers, consequently it is likely to be useful for reafforesting waste 
ground. Wood^ white soft even-grained, used for spoons, platos, etc. 
The leaves, fruits, seeds and bark are used medicinally, esp^^cially tb^ ■ 
tatter for dysentery. 
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6. TA6ERN/EM0NTANA» Linn. 

(In honor of James Theodore Tabernsemontanus, of Heidelberg, a 
physician and botanist of the 16th century. Distbib. Species abeut 
110; Tropical Asia, Africa, America, a few in the West Indies and 
Australia.) 

TABERN-EM 03 s^TA 3 s^i coROisrAiiiA, Willd. Enum. HotU Berol. 
(1809) p. 275. — A glabrous evergreen dichotomously branclied 
shrub, bark grey, juice milky Leaves opposite, 3-6 by 1-2 
inches, elliiDtio or elliptic-lanceolate, acuminate, narrowed to- 
wards the base, glosisy green above paler beneath, soft, margins 
wavy ; petiole *2“*3 inch long. Flowers 1-2 inches aoi’oss, 
white, in solitary or twin 1-8-flowered cymes at the bifurcations 
cf the branches. Peduncle very short to 2 inches long; pedi- 
cels variable. Calyx -15 imh. long, 5-cleft, lobes broadly 
ovate. Corolla salver-shaped tube slender, -7-1 inch long, 
swollen below the middle; lobes 5, spreading, overlapping 
to the left in bud. Stamens included, inserted below the 
middle of the corolla-tube ; anthers free, acute, tTvo-lobed at the 
base. Ovary of 2 distinct carpels; style filiform, tip 2-lDbed, 
papillose; ovules numerous, multiseriate. Follicles 2, 1-1-5 
inches long by -4 inch, sessile or stipitate, glabmus, divaricate, 
3-3-ribbed, orange or bright-red within, narrowed into a slender 
curved heak. Seeds -3 inch long, irregular in shape, dull- 
brown and minutely pitted, enclosed in a red pulpy aril. J?r- 
vatamia coronaria^ Stapf. Duthie, FI. TTpper (Jang. Plain II, 
p. 36. 

Sub-Himalayan tract from the Ravi eastwards. Cultivated in 
gardens in zhe plains. The cultivated plant has often more ovate 
Jeaves, larger dowers, fewer flowered cymes and the flowers are usually 
double. I see no^ reason to doubt that the plant wild in the Sub- 
Himalayan tracts is indigenous, it is common and sometimes gregarious 
in Kangra. The flowers are inodorous by day but sweet-scented by 
nigiii. Flowers : May — October. 

7 WRIGHTIA, R. Br. 

(In honor of *William Wright, a Scotch physician and botanist who 
died in 1827.) 

Trees or shrubs. Leaves opposite, Flowers red, yellow 
or white, in terminal or pseudo-axillary cymes. Calyx small, 
deeply 5-lobec!, with glands or scales within. Corolla salver^ 
shaped, tnhe usually short, with a corona of 5 or 10 usually 
fimbriate scales in the throat, lobes 5 overlapping to the left. 
Stamens 5, at the top of the tube, filaments short, dilated; 
anthers exserted, eagittate, conniving round and adherent to 
the stigma, cells with solid spurs at the base. Disk 0. Ovary 
of 2 free or connate carpels; style filiform; stigma ovoid; 
ovuleis many in each carpel. Follicles free or connate. Seeds 
linear, tip naiiowed, naked, hase with a deciduous coma. 

Ttm. Spetdes 10-12; tropical Asia, Africa and Australia. 

Leaves glabrous or pubescent; corymbs lax; 

MHcles connate at the tips only or free 1. W. finctoriti. 
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Leaves tomentose; corymbs erect j follicles 
connate tlironghont their length ... 2. Tv. vomenfosa, 

1. Wbightia tixctoeia, B, Bt. in Mem. W&m. Soo. I 
(1811) p. 74. — small deciduous tree, twigs glabrous or pube- 
rulous. Leaves 3-6 by 1-2 inclies, ratber variable, usually 
relliptic or obovate-oblong, acuminate, base acute or rounded, 
glabrous or puberiilous, lateral nerves 8-12 pairs; petiole 
inch Ic:ig. Flowers white, fragrant 1 inch across, in lax ter- 
minal cymes, braucbes spreading, dichotomous^^ pedicels 
slender; bracts -1 inch long or less, ovate. Calyx -1 inch long, 
pubescent or glabrous; lobes short, rounded. Corolla-tube 
twice the calyx; lobes narrow-oblong, obtuse. Corona of nu- 
merous linear scales, some inserted with the filaments^ and 
some on the corolla-lobes. Follicles 2, 10-20 by •2-*3 inch, 
pendulous, distinct, cohering when young at the tips, oylin- 
dric, glabrous, striate. Seeds *5-7 inch long, pale-brown,’ 
longitudinally ribbed, apex pointed ; coma 1-1*5 inches long. 

S-E. Punjab; on the Ridge at Delhi. Flowers: July — September. 
Cultivated in Lahore. This tree is apt to be mistaken for Kolarrhenn 
ant idy sent e7ica which has usually broader leaves, stamens included 
fn the corolla-tube, follicles not united at the tips and seeds with the 
coma at the apex (i,e, the end of the seed towards the tip of the fol- 
licle). The leaves yield indigo whence the specific name. 

2. Wbightia Roem. ^ Schult. Syst. IV 

(1819) p. 414. — small deciduous tree, twi^s tomentose when 
young. Leaves 3-6 by 1-5-3 inches, elliptic, caudate-acumi- 
nate, tomentose on both sideb, base acute, margins undulate, 
lateral nerves 8-14 pairs, prominent; petiole *1-2 inch Idng, 
glandulp in the axil. Flowers white, fading to yellow, 1 inch* 
across, in erect, usually dense, terminal cymee; pedicels jbo- 
mentose; bracts -1 inch long, ovate, tomentose. Calyx -16 
inch long, tomentose, lobes short, rounded. Oorolla-tube 
tv4ce as long as the calyx, lobes oblong, rounded. Corona 
orange, variable, of 5-10, often laciniate scales. Follicles 
united into a cylindric pendulous fruit 4-12 by -4-6 inch, 
grooved at the junction of the^ carpels, straight, firm, rough' 
with white tubermes. Seeds -6 inch long, slender, phle-brown, 
ridged on both faces and longitudinally striate, apex pointed ; 
coma 1-5-2 inches long. Yern. Jchaldiva. 

Sub-Himalayan tract from the Ravi eastwards. Flowers: May— 
June. Not uncommon in the Kangra District. Juice milky, white 
when fresh turning yellowish on exposure. 

■Wbightia ooooinba, 8 ims.--A small deciduous tree. Leaves 3-5 
inches long, elliptic or elUptic-lanceoIate, caudate-acuminate. Flowers 
scarlet, 1:5 inches across in few-flowered cymes. Sepals *25 inch long, 
rounded, nearly equalling the corolla-tube. Corolla thick, sub-ooria- 
ceous; coronal scales crimson, rounded, crenulate. Anthers large, very 
hairy on the hack. Follicles united, pendulous, turgid, straight, 6-7 
by 1*3 inches, deeply grooved at the junction of the carpels, densely 
speckled with white tubercles. 

Cultivated occasionally in gardens. It does well in Amritsar. 
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8. NERIUM, Linn. 

(From Nerion, the Greek name used by Dioscorides for the Olean- 
der, N, Oleander, Linn, derived from neros, damp, referring to the* 
habitat of the plant. ^ Disi!BZB. Species 3; closely aliied, from the 
Mediterranean to India.) 

ISTeeium oeoettm, Soland. in Hort. Kew. ed. 1, I (1789) 
p. 297. — ^An eieeS glabrous overseen sbnib with, milky juice. 
Leaves ternate, sometimes opposite, 4-6 by -S-Q inch, linear- 
lanceolate, narrowed at both ends, thick, coriaceous, midrib 
stout, lateral nerves very numerous, slender, at right angles to 
th;e midrib ; petiole •2-*3 inch long, thick. Flowers 1*5 inches 
across, red, pink or white, fragrant, in terminal panicles ; pe- 
duncle and loiedicels minutely pubescent; -biracts '2- -3 indE 
long; linear, acute. Calyx -25 inch long, divided nearly to 
the base; lobes 5, linear, acute, pubescent. Corolla-tube *7 
inch long, lower Imlf cylindnc hairy within, throat narrow 
funnel-shaped; lobes 6, spreading, tips rounded, overlapping to 
the right in bud. Corona of 5 scales in the throat of the co- 
rolla, each scale cleft into 3-7 linear segments. Stamens at 
the top of tb^" oomlla-fabe, included; filaments short; anthers 
conniving round and adhering to the stigma, cells spurlred 
at the base, tEe spurs curved; connectives hairy on the backs, 
produced upwards into long thread-like hairy appendages. 
Disk 0. Ovary of 2 distinct carpels; istyle filiform, thickened 
upwards ; stigma furnished with a 5-lobed reflected membrane 
srirmounted hj 5 tubercles, tip minutely 2-lobed. Follicles 
connate, 5-8 by -3 inch, erect, straight, longitudinally striata,- 
pericarp ^ thin. Seeds *2 inch long oblong, densely villous, 
tipped with a coma of brown hairs -5 inch long. The Oleander., 
iVern. Ganirm, 

In the beds of streams in the Himalaya ascending to 5,000 feet and 
in the Sub-Himalayan tract. Flowers: April to October. A very com- 
mon and characteristic plant of the banks of streams, not extending far 
into the Piinjab Plains. Salt Hange. Common Trans-Indus. The plant 
is very poisonous and is not eaten by cattle or goats. It is frequently 
grown in gardens with single or double flowers, the double pink variety 
being perhaps the favorite. 

9. VALLA RIS, Bmm. 

(From I enclose^ owing to some species being used for screens 
in Java. Bistbxb. Species 5-6; India and Malaya.) 

Vallabis Hbyitei, Sprmg. Sysf, I (1826) p. 636. — tsdl 
evergreen twining shrub with copious milky juice, branches 
gTOT, rough with raised lenticels. young shoots glabrous or 
pubescent. Leaves opposite, 2-4 by 1-1*7 inches, elliptic- or 
oblong^lanceolate, acuminate, bright-green, soft, glabrous or 
nearly so, base acute, margins undulate; petioles *3—6 incE 
long, with nnmerous subulate-conical glands in the axils. Flow- 
ers *7 inch across, white, fragrant, in 3-10-floWered lax axil- 
lary cymes. Peduncle and pedicels pubeocent; bracts *2-4 
inch long, linlear-lanceolate. Calyx *26 inch long, pubescent^. 
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deeply 6-cleft ; lobes oblong, acute. Corolla sub-rotate finely 
pubescent externally, tube -15 inch long, limb divided about 
balf-way down ; lobes 6, rounded, overlapping to the right in 
bud, throat naked. Stamens 5, inserted at the top of the co- 
rolla-tube, filaments broad, pubescent, anthers exserted, acute, 
connivent in a cone. Disk of 5, oblong, ciliate lobes. Ovary 
of 2 connate carpels; style filiform, pubescent; stigma thick; 
ovules many in each carpel. Fruit of 2 connate follicles 4-6 
by 1-1-5 inches, straight, pointed, striate. Seeds -6 inch long, 
ovoid, beaked; coma -7 inch long. 

Ascending to 5,000 feet and Sub-Himalayan tract from the 
'Pi fairly common. Occasionally found in the plains, c.p., 

r ' A i.:' P’arjtadcn.' So-metimes grown in gardens. Flowers; Decem- 
ber — ^Jntie. 

10. ICH NOCARPUS, R. Br. 

(From the Greek irJinm, a vestige, and carpo.s*, a fruit; referring 
to the slender follicles. Dl'=?t]rxb. Species 5-6; India to the Philippines 
axid Australia,) 

IcHNOCARPUS PRPTESCps, R. Bf. in Mem, Wern. Soc. 1 
(1809) p. 62. — ^An extensive evergreen twining slxrub witli 
milky jnice, slioots rusty pubescent vrlien young. Leaves oppo- 
site, 1-5-4 by -7-2 inclies, elliptic^ acute, base acute or rounded, 
glabrous and dark-green above, sparsely adpressed buiry and 
paler beneatb, lateral nerves 4-5 pairs, arching; petiole 4-2 
inch long, puberuloro, Flowers -3 inch across, greenish- 
white, scented, in many-flowered, axillary and terminal pani- 
cles. Peduncle and pedicels rusty-puhescent, braiits minute. 
OalyS: *07 inch long, pubescent, cleft half-way dowui ; lobes 5, 
ovate, acute. Corolla-tube 4 inch long, globosely inflated in 
the centre over the stamens, much contracted and thickened at 
the mouth; lobes 6, -2 inch long, pubescent, with white hairs 
on the upper side near the base, broad and oblong at the base, 
produced at the iii) into a long twisted acumen which is de- 
flexed in bud and flower, overlapping to the right. Stamenis 
5, inclucled, inserted below the middle of the corolla-tube : fila- 
ments short; anthers apiculate, cclLs spurred at the base, con- 
niving over and adhering to the stigma. Disk of 5 erect, 
slender clavate lobes, longer than the ovary. Ovary half-in- 
ferior, of 2 separate, hairy carpels; style short; stigma very 
thick produced into a long beak; ovules many in ea(3i cat{)eL 
F'officles solitary or twun, 4-6 by -2 inch, straight or curved, 
very slender, cylindric, rusty-mibescent when young. Seeds 
•5- 7 inch long, very slender, black; coma as long as the seed, 
scanty, Vern. hahlmr Ml, 

Sub-Himalayan tract from the Ravi eastwards, common in hedges. 
I’Jowers ; August— December* 

11. TRAONELOSPERMUM, I^m. 

(From the Greek, trachelos, a neck, and sperma, a seed. Distrib. 
•Species 6; India to Japan.) 

Traohel'ospermto fragrans, Hook, f, in Fi, Brit, Ind. 
Ill (1882) p. 667 . — ksi evergreen twining shrub, young shoots 
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sliglitly pubescent, jtitce milky. Leaves opposite, 2-6 by -7-2 
inches, elliptic-lanceolate, acuminate, glabroius, bright-green 
above, })c!re;*c;i, lateral nerves 10-15 pairs; petiole *2-’4 

inch long, pnberulous, glandular in the axil. Flowers *4 inch 
across, whue, tragrant, in lax terminal or axillary, irichotom- 
ons panicles. Peduncle aifd pedi ‘el^. glabrous; bracts minute. 
Calyx nearly *1 inch long, cleft almost to the base ; lobes ovate^ 
blunt, ciliate. Corolla-tube about *4 inch long, very slender 
below, inflated at the top, glabrous within and without, mouth 
thickened, hairy; lobes 5, spreading, cuneate below, obliquely 
truncate at tbe apex, hairy near the base above, overlapping 
to the right, twisted to the left. Stamens 5, included, inserted 
near the lop of tbe rorolln tnbe. ^laments very shirt, anthers 
conniving over and arlbeiing to the stigma, with membranous 
tips, ceils spurred at the base. Disk of 5 erect, quadrate lobes, 
nearly as long as tbe ovary. Ovary of 2 distinct gl Porous car- 
pels ; style filiform; stigma columnar; ovules many in each 
carpel. Follicles 6-12 by *2 inch incurved and converg»ing, 
cylindric, narrow ed at each end, pericarp thin, smooth. Seeds 
’7 inch long, linear, flattened, dull-brown ; coma copious, 1 inch 
long. Collett, FL Siml., fig 97. 

Himalaya and Sub-Himalayan tract 2,000-8,000 feet from tbe 
Indas east-svards. Not common Grows over rocks or on the ground 
climbing over bushes. &c., Hazara; Rawalpindi near the 

Jlielum ; Ohamba; 3aLr.£.jT: Lansdowne Falls, Simla. Flow- 

ers: April — July. 

‘ TEACKELOSPETaMUM JASMINOIUES, Zem , — A species from China and 
Japan is grown in gardens and is apt to be mistaken for T, fraffrans. 
It differs in haying the lobes and mouth of the corolla-tuhe glabrous. 
The upper portion of the corolla-tube is slightly hairy within above 
the anthers. Follicles 2*5-3 inches long, straight, divaricate- Flow- 
ers: March — April. 


ViNOA EOSEA, Linn , — ^A small evergreen shrub 2-3 feet high. Leaves 
opposite, 1*5-2 inches long, obovate, glossy-green above. Flowers 1-1'6 
inches across, rosy or w'hite, in ax.illary pairs. Corolla salver-shaped, 
tube *8 inch long, slender, sw^ollen at the top at the insertion of the 
stamens. Stamens included, almost sessile. Ovary with two glands 
situated between and exceeding the carpels. Follicle single, 1 inch 
long by *1 inch thick. Seeds about *07 inch long, black, tubercled. 
Lochnera rosea, JRchh. A native of tbe West Indies commonly grown 
in gardens where it springs up readily self-sown. 


VmoA MAJOE, Linn . — A small evergreen shrub, trailing over banks, 

• i. 1 opposite, 1-2 by *7-1*5 inches, broadly ovate ; petiole •2-*o 

inch loug. Flowrs 1-1*5 inches across, blue, solitary, axillary, distinct- 
ly peduncl^ed. Corolla ^salver-shaped, tube *5 inch long, dilated in the 
upper ^If Stamens included, inserted in tbe middle of the corolla- 
tube. Iiisk of two rounded glands alternating with the carpels, 

Lhe Peri winjcle, ^3, native of Europe, often grown in gardens in the 
Simla^^ plains. Spreads by self-sown seeds to some extent in 


Plumeeia acutifotja, Poir . — A small deciduous tree with thick 
brancjies and copious milky juice. Leaves spirally arranged, 6-12 inches 
long, oolong-ianoeolabe or oblanceolate, with an intramarginal vein, 
acute at both ends; petiole 1 *6-2*5 inches long, stout, glabrous. Flow- 
I*’?"®® acrogs, white with a yellow (sentre, externally tinged 
with pink, very fragrant, in terminal panicles ; peduncles about 5 
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Inches long. Stamens inserted near the base of the corolla- tube, in- 
eluded. Ovary half-inferior. P. acuminata, Ait. 

A native of Mexico, cultivated in gardens. Leafless throughout 
the cold season. Does not fruit in Northern India and is propagated 
by cuttings which should be allowed to wilt before planting and should 
not be kept too moist at first. Flowers: May. 

Plumeria obtusa, Linn, — Similar to the above. Leaves rounded 
ov retuse at the apex; petiole pubescent. Flowers 3-5 inches across, 
white with a yellowish tinge in the centre; peduncle about 10 inches 
long. 

Indigenous to the West Indies. Cultivated iu the plains. In* 
Lahore more often seen than P. aeutifolia, Flowers : May — July, 

Alstonia scHOLARis, JR, JBt, — large evergreen tree with milky 
juice and whorled branches. Leaves in whorls of 4-7, 4-8 by l'5-2-5 
inches, oblong-lanceolate or oblanceolate, usually obtus^ pale beneath* 
with an intramarginal vein ; petiole '25--5 inch long. Flowers '3 inch 
across, in umbellately corymbose cymes. Corolla salver-shaped, -3 inch 
long. Stamens included, inserted above the middle of the corolla-tube. 
Follicles distinct, 12-24 by -2 inch, pendulous, in clusters. Seeds *26 
inch long, with a fringe of hairs at each end. Dita hath tree. 

Indigenous east of the Jumna, cultivated in gardens in the Bast 
Punjab. In Lahore it suffers considerably from frost. Flowers: De- 
cember — ^Maroh. 

Beauhontia orakdifloba, Wall, — A large evergreen climbing shrub j 
juice milky. Leaves opposite, 7-12 by 3-7 inches, obovate-oblong, acu- 
minate. Flowers white, 8-6 inches long, 4 inches across, in terminal 
cymes. Corolla with a short tube and oampanulate throat. Stamens 
«t the top of the tube, included in the throat, anthers horny, sagittate, 
cells spurred at the base. Follicles united into an oblong, turgid, 
pendulous fruit 12-18 inches long by 3-3*5 inches diameter. Seeds 1-1*2 
Inches long; coma l*5-2 inches long. 

Native of Nepal, often cultivated in gardens and propagated by 
layering or seeds. Flowers: April. 

Aookanthbba spkotabili^ Mook* /. — ^An evergreen shrub, juice 
milky. Leaves opposite, 2*6-6 by 1-2 inches, elliptic or oblong-lanceo- 
late, glabrous, dark-sresn above paler beneath; petiole *2-*3 inch long. 
Flowers white tinged with pink, fragrant, •3-*6 inch across, in many- 
flowered dense axillary clusters or corymbs. Corolla salver-shaped, 
tube '6--7 inch long, lobes overlapping to the left. Disk 0. Ovary 
entire. Fruit a purplish-black berry. 

Native of S. Africa. A very ornamental plant but contains a 
deadly poison. Cultivated in Lahore. Flowers: April, 

LX. ASCLEPIADACS/E< 

Herbs or shrubs, often twining, usually with milky juice. 
Lpye. opposite or wkorled, sometimes obsolete, entire, often 
•witli glands at the base of tbe midrib, stipules 0. Flowers bi- 
sexual, regular, 5-merous, usually in umbelliform (ymes :^m 
tb© side of tbe leaf-axils. Calyx inferior, often with minute 
glands at the base within, lobw imbricate. Corolla bypogy- 
nous, gamopetalous, tube usually short, lobes usually Talrafe 
or overlapping to tbe right. Corona single on the cerclla or on 
the stanaiual column or double, sometimes minute or wanting, 
wery various in form. Stamens 6, inserted at the base of tEo 
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< 5 oroila 5 filament free with or without interposed glands or 
united in a short fleshy column ; anthers free or more usually 
united to the stigma, the margins of the anthers or a basal 
prolongation below the cells more or less homy, usually pro- 
jecting downwards as wings on the staminal-eolumn the wings 
of adjacent anthers nearly meeting, connectives of the anthers 
often produced into membranous tips; pollen in each cell 
united into one or two granular or waxy masses, the masses 
united in pairs or fours to a gland (corpuscle) whVh lies^ou 
the edge of the stigma between the anthers. Ovarf superior, 
of two distinct 1-celled carpels enclosed within the staminal- 
eolumn, their styles united Into a stigma which is 5-angled 
short and included between tbe anthers or produced beyond 
them into a long or short, simple or 2-fid beak; ow'iies usnally 
nnmerous. Fruit of 2 follicles or 1 by suppression. Seeds 
usually flat, often margined, crowmed with a tuft of long hairs, 
Distrib. a large family spread throughout the tropical and 
subtropical regions of the world, rare in temperate regions. 

I. — Filaments free; pollen-masses in pairs in each cell, granular, 
Flowers small, less than 1 inch across. 

Corona of 5, free, fleshy lobes from the 
middle of tbe corolla-tube ... 1. Oryptolepis. 

Corona a 10-lobed ring from near the 
base of the corolla-tube, often pro- 
duced behind the stamens into 5 
subulate processes ... 2. Periploea. 

Flowers large, 2 inches across ... 3. CryptoBtegia. 

II. — Filaments connate into a tube; pollen masses solitary in each 
cell waxy. 

Anthers with a membranous appendage. 

(i) Pollen-masses pendulous (or horizon- 
tal) 

Corolla-lobes valvate ... 4. 

Corolla-lobes overlapping to the right. 

Corona double, follicles with soft 
spines ... 5. 

Corona single. 

Corona divided almost to the 
base ... 6. 

Corona a low fleshy ring , ... 7. 

[ 8 . 

Corona various 

19 . 

(fi) Pollen-masses erect (or horizontal.) 

Corolla-lobes overlapping to tbe right. 

Corolla campanulate ; coronal-pro- 
cesses subulate, erect ... 10. 

Corolla cup-shaped; coronal-proces- 
ses cuspidate, spreading ... 11. 

Corolla salver-shaped; coronal pro- 
cesses dorsally flattened, erect... 12. 


Calotropis. 

Dosmia, 

Pentatropis, 

Wolostemma, 

Tylophora, 

Oynmehum, 

Marsdenia^ 

Dregea. 

Pergulatia, 
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Corolla rotate (or campanulate ) ; ^ 
corona various. 9, Cvnanchum 

Corolla-lobes valvate ... 13. Soya, 

Bn Anthers without membranous appendages. 


f 8. Tylophora, 


Corona double ; corolla-lobes pubes- 
cent within ... 1 


, 14. Leptadenia, 


Corona single; corolla-lobes glabrous 


within 


. . . 15. Orthanth era. 


Key to the species from flowering specimens : — 
(Erect shrubs ... 2. 


Twining shrubs, or climbing by roots 5. 


{ Leafy ... Caloiropis proeera. 

Leafless or nearly so ... 3. 

^(Branches rigid ... Periploea aphylla>* 

(Branches fle-jcible ... 4. 

(Flowers *1 inch long ... Leptadenia Spartium. 

(Flowers *3 inch long ... Orthanthera viminea, 

(Leafy ... 6. 

I Leafless or nearly so ... Periploea hydaspidis, 

{ Leaves cordate at the base ... 7. 

Leaves not cordate at the base ... 14. 

[Leaves oblong-lanceolate ... Oynanchwm J}alhousice 

7 1 

(Leaves more ovate ... 8. 

Flowers orange, leaves tomentose be- 
8s neath ... Uarsdenia MoyleL 

Not as above ... 9 

(Flowers purplish, crimson within ... Solostemma JRheedia* 
9] ’ num, 

(Flowers not as above ... 10. 

{ Peduncle s&igzag bearing umbellate 

cymes at the angles ... Tylophora hirsuta. 

Peduncle not zigssag ... 11. 

(Peduncle 2-6 inches long ... 12. 

11 j 

(Peduncle not more than 2 inches long 13. 

[Flowers yellowi-’i -^cc.r. corona single Cynanchum auricula^ 
12 (Flowers white /viivji pink, corona turn. 


Periploea aphylla>* 


Leptadenia Spartivm, 

Ortlianthera viminea, 

6 . 

Periploea hydaspidis, 
7. 


Cynanchum Dalhousioe 


Uarsdenia Moylei, 

9 

Rolostemma JRheedta* 
num, 

10 . 


Tylophora hirsuta, 

11 . 


( double 

f Corolla cup-shaped 

. 

Corolla salver-shaped 
I" Leaves fleshy, climbing by roots 
^ \ 

(Leaves usually not fleshy, twining 
(Flowers large^ 2 inches across 

i Flowers less than 1 inch across 


Daemia extensa, 
Dregea voluhilis, 

Pergularia paUida. 
Soya longifolia. 


Gryptostegia gra^idi-- 
flora, 

16. 
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17 


Leaves nearly white beneath with a 
conspicuous intramarginal vein ... Crypt olepis Bnekanam. 

Leaves green beneath, or if pale no 
intramarginal vein ... 1?. 

Peduncle zigzag bearing umbellate 
cymes at the angles ... Tylophora hirsuta. 

Peduncle straight ... 18. 


18 


Stamens with free filaments 
Stamens with united filaments 


19 


Flowers green or yellowish 
Flowers purple 


Periploca ealophylla 

19. 

20 . 

Marsdenia lucida. 


r Corolla cup-shaped, leaves 2*5-6 inches 
i long 


Dregea volubilis. 


20 { 


Corolla rotate, leaves thick ‘S-l-S inches 
long 


Pentatropis spiralis. 


Corolla-tube funnel-shaped, limb spread- 
ing, leaves 1-2 inches long ... Leptadenia reticulata. 


1. GRYPTOLEPI8, B. Br. 


(From the Greek kruptos^ hidden, and lepiSj a scale; referring to 
the coronal scales which close the mouth of the corolla tube and hide 
the anthers and stigma. Distbib. Species about 20; tropical Asia 
and Africa.) 

Ceyptolepis Btjchanant, Eoem ^ Schult Syst\ IV (1819) 
p. 409. — A large evergreen glabrous woody twiner mth copious 
milfey juice. Branches with loose, purplish-hrown, papery 
bark. Leaves opposite, 3-6 by 1-2*5 inches, elliptic-oblong, 
apex usually abruptly short-acuTninafe, dark-green and shining 
above, nearly white and glaucous beneath, coriaceous, znidrio 
stout, main lateral nerves numerous slender almost at right 
angles to the midrib and terminating in an intramarginal vein, 
blade usually narrowed into the petiole which is *3- *6 inch long. 
Flowers *5-7 inch across, greenish-yellow, in short axillary 
paniculate cymes. Pedicels *1 inch long, bracts ovate, pei*sis- 
tent. Calyx glabrous, small, with 5 scale-like glands within, 
5-partite, segments ovate, Corollartuhe very short, limb fiat; 
segments linear or linear-lanceolate, acute, *2-3 inch long 
(thrice the calyx), overlapping to the right in bui, glabrous. 
Corona of 5 clavate scales, from the middle of the corolla-tube. 
Stamens inserted near the base of the corolla-tube, filaments 
short, broad, shortly connate at the base; anth^s adhering by 
the bases to the stigma, connectives produced into fleshy pro- 
cesses connivent over the stigma ; pollen-masses granular, co- 
hering in pairs in each cell. Stigma conical, not exstrted be- 
yond the anthers. Follicles 2-4 by -S-'T inch in the middle, 
divaricate. Seeds -3 inch long, compressed, black; coma 1 
inch long. 

Along the base of the Himalaya from the Indus eastwards ascend- 
ing to 4,000 feet, common. Salt Bange. Flowers: May — June. 
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2. PERIPLOCA, Linn. 

(Prom the Greek peripleho, to wrap round; referring to the twin- 
ing habit of some species.) 

G-labrous twining or erect slirubs, sometimes leafless. 
Leayes wten present opposite. Flowers small or medii:m-8i*ed, 
in lax terminal or axillary cymes. Calyx small, S-giandnlar 
within. Corolla rotate; lobes usually bearded within, overlap- 
ping to the right. Corona a 10-lobed ring arising from the 
corolla a little above the stamens, often produced behind tie 
stamens into 5 subulate or blanched processes. Stamens 5, 
within the corolla, filaments shun, broad, free; anth-rs bearded 
on the back or at the base, conniving over and adherent to tie 
stigma, tips cohering; pollen masses granular, in p-iirs in each 
cell (20 in all). Stigma convex. Follicles cyliiulric, sinooli, 
Seeds comose. Disteib. Species 12; S. Europe, "Western sub- 
tropical Asia and tropical Africa 

Leafless or nearly so. 


A stiff erect shrub ... 1. P. aphylla. 

A slender twining shrub ... 2. P. hydaspidh. 

A leafy twining shrub ... 3. P. cahphylla. 

1. Peeiploca aphtlla, Dene, in J acquem. Voy. Sot, 
(1844) p. 109, t. lie. — A atitf erect shrub usual'y leafless, 
blanches smooth green about *1 inch, diameter, Juice copious 
m^y. Leaves when present >25 inch long, oblong, acute, 
thick, noseless. Flowers *3-5 inch across, green without 
purple within, fragrant, in small, axillary, often opposite 
cymes, -5-1 inch long. Peduncle and pedicles thick, hoary or 
glabrous; bracts ovate with scarious margins, breaking oil 
about the middle and leaving the thick basal portion. Calyx 
S-pax-tite, glabrous or hoary; lobes bnjad, obtuse scarcely •! 
inch long. Corolla-tub© very short; lobes -16-2 inch long 
oblong, obtuse, reflexed, densoly hairy within near the tips. 
Corona produced into 5 filiform, glabrous, purpb processes. 
Filaments glabrous; anthers bearded on the back. Follicles 
S-4 inches long hy *2 inch diameter, rigid, woody, on short 
thick peduncles, widely divergent. Seeds -25 inch long ob- 
long, compressed ; coma 1 inch long, Vem. hata. 


-t plains from the Jhelum westwards, dry portions 

Eawalpindi and Hazara ascending to 
common. Flowers: Marcl^May. The flower-buds are 
chara^nstic Salt Eange plant is easily dis- 
t^whed from the other leafless members of this family by ita ngid 
branches. It is usuaDy 3-4 feet in height. j' j' 


y,cJ^ iipASPims, Falc. in Pmc. Linn. ,S’oc. T 

(184:1) p. 116. A slender glabrous trailing and twining shrub, 
usually leafless, branches smooth green, -05 inch diametei 
jointed at the nodes, juice milky. Leaves when present up to 
■ inch long, linear or lanceolate, shortly petiolate, nerveless. 
JJ lowers *3 inch across, yellow, in lax, axillary, trichotonaoti!*' 
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cymes -T-l'S inclies ,long. Peduncle and pedicels slender 
glabrous; bracts ovate, persistent or breaking ofi and leaving 
the thick basal portion. Calyx 6-partite, one third the length 
of the corolla ; lobes ovate, blunt, ciliate. Corolla-tube minute ; 
lobes *1 inch long, oblong-lanceolate, glabrous ^thout villous 
within. Corona yellow, produced into 5 filiform, hairy processes. 
Filaments glabrous ; anthers bearded on the back. Follicles 
3 inches long, less woody than in P. aphylla and on more 
slender peduncles. Seed not seen. 

Low*^^ Kfigan Valley, near Paras 4,000 feet. Flowers : September 
— October. Not a commoii plant and has not been collected with ripe 
fruits as yet. It is apt to be mistaken for .■*?%?' *o'‘iatay^ Boiss. 

when not in flower bnt is easily distinguished jy / . having the 

leaves united at the base into a sheath and not Having milky juice. 

3. PERipnocA calophylla, Falc. in Proc. Linn. Soc. I 
(1841) p, 115. — A slender evergreen twining shrub, glabrous, 
branches green when young, older purplish, juice .milky. 
Leaves 2-4 by -2- -7 inch, linear or lanceolate, caudate-acumi- 
nate, glabrous, entire, glossy above paler green beneath, rather 
thin, lateral nerves very slender and numerous, ending in a 
nerve just within the margin of the leaf, margin undulate; 
petiole usually *1 inch long or less. Flowers *3 inch across, 
yellow or pinkish, 4tx small axillary cymes *5 inch long. Pedi- 
cels slender, bracts oblong, caducous. Calyx 5-partite; lobes 
nearly half as long as the corolla, broadly ovate, blunt. 
Corolla-tube very short; lobes -15 inch long, ovate-oblong, 
blunt, more or less hairy within. Corona of 6 filiform hairy 
processes. Filaments glabrous, anthers bearded on the back. 
FolliclevS 4-8 inches long by *15 inch, straight or slightly 
curved, firm but not woody, parallel or diverg'ent, not div^^aricate.. 
Seeds linear, *5 inch long; coma 1-1-5 inches long. 

Himalaya from Dalhousie eastwards not common, ascending to- 
6,000 feet. In moist shady ravines. Flowers; April — ^May. 

3. CRYPTOSTEGIA, R. Br. 

(From the G-reek hruptos, hidden, and stegein, to cover; referring 
to the scales in the corolla-tube. Di&trib. Species 2; climbing shrubs 
natives of Madagascar.) 

Cryptostegia grandiplora /?. Bt. in Bot. Keg. (1819) 
t. 435. — A large evergreen glabrous woody climber, stems up 
to 6 iuches diameter, bark grey, juice copious Leaves 

opposite, 2-4 by 1-6-2 inches, elliptic, usually abruptly nar- 
rowed at both ends, coriaceous, glossy above gi^een beneath, 
lateral nerves numerous slender arched; petiole '3-'6 inch long, 
the bases of opposite pairs of pjetiotes joined by a slightly 
raised line.^ Flowers about 2 inc hes across, pinkisn-purple, in 
terminal di- or triehotomous, few-flowered cymes. Peduncle 
and pedicels stout, hoary or glabrous; bracts caducous. Calyx 
glabrous or hoary, cleft nearly to the base, lobes ovate-lanceo- 
late, acute, with nximerous glands at the base. Corolla funnel- 
shaped, ever 2 inches long, shortly tubular below, tin oat cam- 
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panulate; lobes broad, acute, overlapping to the riglit in bud, 
glabrous. Corona of 5 scales inserted at tbe base of the throat, 
each scale cleft into two long subulate segments. Stamens 
with short filaments, anthers adnate to the stigma, connective 
produced into acute processes connivent over the stigma ; 
pollen-masses granular, in pairs in each cell. Ovary half 
inferior; stigma ron\ex. Follicles 4-5 inches long by 1 inch 
broad near the base, woody, mgled or winged, diTaricate. 
Seeds *3 inch long, oblong, compressed; coma 1-6 inches long. 

A native of Madagascar cn?tVate<3 in gprdpnf?^ for its f?n\ver« and 
■sometimes found as an esctip«. lb is uatunjliziwd on ridgf>! at 

Delhi, near Kalka, ffowhiari-mr, &o , tas well rts necr Jaipur fKajputana) 
©n sandy soils and to !fc contains rubber of good 

quality, hut hitherto no satisfactory method of extracting it has been 
found. Mowers : April — September. 

4. GAtOTROPIS, R. Br. 

(From the Greek Jcalos, beautiful, and fropis, the keel of a boat; 
referring" to the shape of the coronal scaies. Distrib. Species 4? 
Tropical Asia and Africa.) 

Calotropis prooera, R, Bt. in Ait. Hort, Kew. ed. 2, TI 
(1811) p. 78. — An erect shrub 6-8 feet high, branelung from 
or near the base ; young parts clothed with white cottony to- 
mentum, juice copious milky. Leaves opposite, 2-G by 1*5-4 
inches, subsessile, entire, broadly ovate, ovate-oblong, elliptic 
or obovate, base more or less deeply cordate, apex abruptly 
acute or short-acuminate, glabrous when mature, dull-green, 
rather thick and fleshy. Flowers nearly 1 inch across, white 
outside, purple within, scented, in umbellate cymes which are 
tomentose when young becoming nearly glabrous. Peduncles 
axillary, stout, up to 4 inches long; ]>edicels *5-1*5 inches long. 
Calyx divided to the base ; sepals -2 inch long, acute, ovate. 
Corolla campanulnte, 4-6 inch long, glabrous, divided two- 
thirds the way down ; lobes erect, ovate, acute, valvate in bud. 
Corona equalling or exceeding the staminal-column, of 5 6cshy, 
laterally compressed processes adnate lo and radiating frooi th ' 
staminal column, base of each process produced into an up- 
curved, involute spur, the apex bifid, obliquely trancate, the 
back from above tbe spur straight or slightly curved awav from 
the staminal column. Anthers short and broad, with broad 
short membranous inflexed appendages; pollen-masses waxy, 
solitary in each cell, pendulous. Stigma large, pentagonal, 
depressed. Follicles 3-4 by 2-3 incdies, I’ocuiwed, tiirgid, 
smooth. Seeds -25 inch long, broadly ovate, flut.niinnifdy 
iomentose, light-brown ;coma silky, 1-2^5 inches long. Vern. 
ATc^ munddr, 

Ahuadiint in the Stib-Himalayau tract and adjacent piafna he- 
coniinc: leas common in the more arid regions. Flowers thronghotii 
the year hut mafniv in the cold season. Perhaps the commonest and 
moat conapicnons plant in the Panjah, on fallow land, waste ground, 
etc. T?e!iches its best development on sandy soil, e.p., near Kundian, 
where it becomes almost a small tree with a stem 4 inches diam. at 
base. On loam and clay in the Punjab plains ft nsuallv grow*; as nn 
undershruh sending up shoots 3-4 feet high which are frozen down each 
Vinter. 
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Caloteopis gig ante a, B . Br . — A very similar plant but reacbins 
a larger siise is mentioned as oecarring in the Punjab in FI. Brit. Tnd- 
I have not seen it in the Punjab except under cultivation, and there 
■are no specimens in Berb. Debra, ft differs from 0. proceru chiefly 
in the spreading corolla lobes and in the coroiyal processes which are 
hairy, shorter than the stamina! column, not bifld but with two small 
aujicles close below the apex, apex of the process more pointed owing 
to the back curving towards the staminal column from above the spur. 
I have only seen the plant with white flowers, but there is some doubt 
as to whether the color of the flowers is always different in the two 
species. 

5. D^MIA, R. Br. 

[From the Arabic name of one of the species.^ Disthiu. Species 
4-65 Asia and Africa. (Vide note under Pergularia).] 

D.EMIA EXTENSiA, R. Bt, in Mcm. Wern. Soc. I. (1811) p. 
50. — An extensive slender pubescent twining sbrub, foetid wben 
brnisecl and with copious milky ^nice. Leaves opposite, 1-3 
inches long, broadly ovate or snborbictilar, base d^^eply cor- 
date, with rounded basal auricles which are usually incurved 
and sometimes meet, apex a cam in ate, pubescent or nearly 
glabrous above, velvety or pubescent on the nerves beneath', 
i;hin, membranous, basal nerves 5-7, petiole *5-2 inches long. 
Flowers about -6 inch across, dull- white, tinged with piuk, in 
peduncled cymes which are first corymbose then racemose. 
Peduncles solitary at the nodes from beiwedn the petioles, 2-6 
inches long; pedicels filiform, *5-1 inch long; bracts small, 
linear, acute. Calyx 6-partite, glandular within; sepals -1 
inch long, ovate-lanceolate, pubescent. Corolla *3 inch long, 
tube short, limb campanulate^ divided two-third'=? the way 
down ; lobes ovate, slightly hairy near the top witjimr, fringed 
and haiiy near the edge within, overlapping to the right in 
bud. Corona double, the outer at the base of the staminal- 
columii, annular, with 5 quadrate, erect lobes, the inner of 5 
erect, fleshy processes aduate below to the back of the anthers 
and spurred on the backs, produced above the staminal-column 
into subulate horns incurved high over the stigma. Anthers 
with membranous inflexed tips ; pollen-masses 3 in each cell, 
eonn>ressed, pendulous. Stigma ex-^erted. Follicles reflexed, 
parallel, 2-3 by -6 inch, lanceolate, long-pointed, covered with 
long soft prickles. Seeds -3 inch long, ovate, pubescent, nar- 
rowly margined ; coma 1-1-2 inches long. 

Himalaya ascending to 3,000 feet and in the plains. Salt Range. 
Common. Flowers: January — ^April. The stems and leaves vary con- 
siderably in puheacenee, but the plant is always easily recogniafed by its 
characteristic fruits. 

6. PENTATROPIS (R, Br ?), Wight et Am. 

(From the Greek penfa, five, and fropis^ the keel of a boat ; refer- 
ring to the shape of the corona. Distbib. Species abont 6 ; from 
Senegal to China, Madagascar and Australia.) 

PEirTATUoris SPIEALIS, Dcfne in Ann. Sc. Nat, s^r. 2, IX 
(1838) p. 827, t. 11 B. — An extensive slender twining shrub 
with tuberous root-s, branches with rough corky hark, twigs 
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slender glabrous or nearly so. Leaves opposite, -S-l-S inches 
long, linear^ oblong, ovate or elliptic, acute or obtuse, usually 
mucronate, thick, fleshy, glabrous iv nearly so, lateral nerves 
obscure ; petiole -1-6 inch long, channelled, puberulous. 
Flowers -6 inch across, in 3-6-flowered umbellate cymes 

arising singly at the -.ic-des ‘rom between the petioles. Pedun- 
cle slender up to *2 inch long; pedicels filiform •2-*6 inch long; 
bracts minute. Calyx 5-partite minute, lobes ovate, acumi- 
nate. Corolla •3-*4 inch long, rotate : buds acuminate with 5 
gibbous prcficctiors at the base between the lobes; h bes over- 
lapping to the right, twisted to the left, irbingular at Ihe base 
with linear tips, glabrous without minutely pubeseent within. 
Corona arising from a little above the base" ai the ^taminal- 
oolumn, of 5 laterally comnressed lobes, slightly shorter than 
the column and adnate to the hack of the anthers ; lobes deltoid- 
ovate, acute or acuminate. Filaments connate, ambers with 
membranous tips indexed over the stigma ; pollen-masses soli- 
tary in each cell, ^pendulous, wavv. Stigma subtruncate. 
Follicles 2-3 by *3 inch, fusiform, tip long slender, smooth. 
Seeds *2 inch long, ovate, compressed ; coma *7-1 inch long. 
P, C 7 /nrmchoi^.e,% Ji. Br. Cooke FI. Bomb. Dvihie, FI. 
TTpper Gang. Plain. 

Tbronghout the plains of the Punjab in tbe dryer parts. Salt’ 
Range. Comjmon. Plowers: February, Tn tbe Punjab rahhs almost 
every large Ooppans apliylja bxtsh will be found to have one or more 
mimbers growing over it and of these P. ipiralis is the commonest. 
P. cynarifino^aes B Br. is the older name, hut there is some doubt 
as to whetner the plant referred to bv Brown is a Fentatropifi. Vide 
Schumann in Engler und Prantl, Pflannen-familien, IV, 2, p. 258. 

7. HOLOSTEMMA, R. Br. 

(From the^ Greek holoi^ whole, entire, and sfem-ma, a chaplet, 
wreath; referring to the ring-shaped corona. Bistrtb. Species 2i 
India and China.) 

Holostemma Eheebiaxitm, sprenp . Syet . I (1825) p. 851. 
—A twining shrub, branches oflahrctis, hollow, iu;ce milky. 
Leaves opposite, 3-5 by 2-3 inches, ovate, deeply coidate with 
rounded, basal lobes, acuminate, mar^rips undulate, upper sur- 
face slightly puberulous especially on the nerves and with small 
conical glands at the bavSe of the midrib, lower surface paler 
puberulous especiallv on the nerves, basal nerves ; petiole 
1-2 inches long, puberulous, narrowly winged. Flowers *5-1 
inch^ across, purplish-crimson within frowsfed-white or pinkish 
outside, fragrant, in lax, usnallv umbelliform, pedunculate 
cymes arising singly from the sid- of or from be'iween the 
petioles. Peduncles '5-1-5 inches 'long; pedicels '5-1 in<*b 
long; bracts small, ovate. Calws d>ided nearly to the base: 
lobes 2 inch long, o.ate, puberulous, ciliate. Corolla *4-6 
limn h^ug, campanulate, diric.ed '’wo-thirds the down ; 
mbes thick, ovate-oblong, overlapping to the right in bud. 
Corona arising from the base of the staminal column, consist- 
ing of a fleshy ring *1 inch high. Filaments connate, anthera 
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large, with 10 large stiff horny processes on the backs, decnr- 
rent bo the base cf the column as fleshy wings, anther-tips 
memoranous, inflexed; pollen masses solitary in each cell, 
elongate, compressed, pendulous, waxy. Style-apex flat, 5- 
winged. Follicles 4-5 inches long, oblong, taperinpr to a blunt 
point, smooth. Seeds *25 inch long, thin, compressed; coma 
-7-1 inch long. 

Himalaya and Siwalik Eiange from the Sutlej eastwards ascending 
to 6,000 feet. Flowers: July — September. The flowers are edible. 
There is a specimen in Herb. Dehra collected in 1837 by Dr. Falooners’s 
collector “ from Bawalpindi to Kala-ki-Serai ; it has not since been 
collected so far west. 


8. TYLOPHORA, R. Br. 

(From tho Greek tulos, a swelling, and phorein, to bear; referring 
to the coronal scales.) 

Erect or twining perennials, undershrubs or shrubs. 
Leaves opposite. Flow’’erwS small or minute, in umbelliform 
or racemose cymes. Calyx 5 -partite, segments acute Corolla 
rotate, 6-partite, lobes slightly overlapping to the right. Co- 
rona adnate to the very jshort staminal column, of 6 fleshy 
laterally compressed processes usually gibbous at the base. 
Anthers very small with inflexed tips; pollen-mastes one in 
each cell, minute, globose or ovoid, caudicles horizontal or 
directed upw’-ards, pollen-masses erect, horizontal or pendulous, 
waxy. Stigma disciform, 5 -angled. Follicles acuminate, 
smooth. Distrib. Species about 40; mainly Asiatic also in 
Africa and Australia. 

The position of the pollen-masses, whether erect, horizontal or 
pendulous varies and cannot be depended upon to distinguish the genus 
from Cynanchum. The distinction lies in the pollen-masses being 
situated at the base of the pollen-sac in Cynanchum and towards the 
top of the pollen-sac in Tylophora, a character which is very difficult to 
observe. 

Tylopxiora niRsuTA, Wight ^ Contrib. (1834) p. 49. — A 
twining shrub, steins densely clothed with spreading hairs. 
Leaves 2-4 inches long, ovate or ovate-lanceolate, base rounded 
or slightly cordate, apex acute or acuminate, hairy on both 
sides especially on the nerves, margins ciliate or sometimes 
xieaidy glabrous, basal nerves 1-5; petiole -S-l-S inches long, 
stouty channelled, lomentose or sometimes pubescent. Flowers 
*2-3 inch across, white or pale-green, in few-flowered, umbel- 
late clusters at the angles of a rig-zag peduncle. Peduncles 
solitary at the nodes from a little to the side of the leaf-axil, 
variable in length, villous; pedicels filiform, up to *6 inch 
long, glabrous; bracts linear, nearly -1 inch long. ^Galyx-lobes 
lanceolate, hirsute, half the length of the corolla. Corolla *16 
inch long, cleft rather more than half-way down, ptiberulous 
within, lobes ovate. Coronal-processes subglobose, not ex- 
ceeding the staminal-column, wholly adnate to it. Pollen- 
masses very minxite, horizontal. Follicles 2-2*5 by *2-3 inch,. 
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solitary or divaricate, narrowed to a point, ttin, smooth. Seed 
25 inch long, dark-brown, compressed, apex broadly truncate ; 
coma 1 inch long. 

Sab-Himalayaii tracts from the Indus eastwards, ascending to 4,000 
feet. In open scrub jungle and in the undergrowth of chil forests, 
in the latter it is often seen sprawling on the ground in the absence 
of a shrub on which to twine. Flowers : July — ^August. 

Ttlophoua Gov anti, Dene, — An erect perennial with annual woody 
shoots in habit, foliage and color of flowers very like Cymndinm Ar/ioi- 
tianum from which it is best distinguished by the corolla being gla- 
brous within. Pollen-masses pendulous. 

Kunawar 7-8,000 feet. 

Tylophora TENETiRiMA, Wujht . — A voiy slondor twining perennial 
with linear leaves 1-2 by *l-*3 inch. Flowers purple. Coronal-processei 
-with free incurved cuspidate tips. Pollen-masses horizontal. 

Himalaya 3-6,000 feet from Kashmir eastwards , 

f). CYNANCHUM, Linn. 

(Prom the Greek huon, a dog, and nneheub, to strangle; referring 
to the poisonous properties of some species.) 

Erect perennials with animal woody shooi.s or climbers 
with more or less woody stems or rootstocks. Lea/e^ opposite, 
Flowers small, in sessile or pod... corymbose or ximbelli- 

form cymes, rarely racemo.se. Calyx 5-partite. Corolla rotate 
or campanuLite, b-ixariile, lobes overlapping to the right. 
Corona very variable, arising from near the base of the stami- 
na! column, annular, cupular, tubular or lobed or more or less 
•deeply divided. Anthers with a membranous tip, filaments 
united, tube veryisliort; pollen -massses waxy, i^endulous, soli- 
tary in each cell. Stigma usually convex. Fxoliirles slender or 
stout, smooth, vsometimes winged or bi^isily. Bistuib, Species 
about 100 ; in both hemisphere's, especially in the Old World, 

Leaves *5-1 inch wide; corona ueurly otiual- 
Hng the corolla, campanulatc, toothed... 1. C. Dalhousim, 

Leaves 2-5 inches wide; corona mach sliort- 

er than the corolla, deeply 5-lobed ... 2. 0, auriculat'iim. 

1, Cynanaciitjm BALHOtrsiiE, Wight, Contrib. (1834) 
p. 65. — An extensive twiner more or less woody below, stems 
slender with a line of hairs running down the intemodes* 
Leaves 3-5 by '5-1 inch, oblong-lanceolate, deeply cordate with 
short rounded basal lobes and open sinus, narrowed to a long 
point, minutely pubescent on both sides, pale beneath, when 
dry the lower surface marked with minute raised dots, lateral 
nerves distant very oblique; petiole -5 inch long. Flowers *3 
mch across, pale- green, in pedunculate, umbelliform cymes 
arising singly at the nodes from a little to the side of the leaf- 
axil. Peduncle about -3 inch long, pubcrulous; pedicels 
slightly longer, puberulous ; bracts minute, linear. Calyx one- 
third the length of the corolla ; lobes ovate, acute, puberulous. 
Corolla -2 inch long, divided nearly to the base, glabrous ; lobes 
.oblong, ultimately reflexed. Corona campanula' o, S-lO-toonied, 
with 5 small scales near the base within, nearly as long as the 
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corolla. Stigma not exserted. Follicles 4 by -6 inch, turgid, 
rather thin, smooth, pointed, widely diyergent. Seeds *3 inch 
long, oval, pale-brown, compressed, with a broad marginal 
wing; coma nearly 1*5 inches long. Collett. FL Simi., fig. 
98, 


Himalaya 4-8,000 feet from the Indus eastwards. Flowers: July 
— August. Common near Abbottahad. Chamba, Simla. 

2. Oynanchitm ATmicuLATUM, Royle^ ex Wight^ Gontrih* 
(1834) p. 58. — ^An extensive twiner more or less woody, stems, 
hollow with a band of hairs running dow'n the intemodes. 
Leaves 3-6 by 2-5 inches, broadly ovate or ovate-lanceolate, 
base deeply cordate with broad rounded lobes which sometimes 
meet or overlap, apex caudate-acuminate, margin often undu- 
late, sparsely pubescent with short adpressed hairs above, 
puberulous on the nerves beneath, dark-green above, paler or 
glaucous beneath, a few small conical glands at the base of 
the midrib above, basal nerves 5-7; petiole 1-3 inches long. 
Flowers -3-5 inch across, yellowish-green, in many-flowered, 
long-peduncled cymes, arising singly at the nodes &om tf 
little to the side of the leaf-axil. Peduncle 2-6 inches long, 
stout, puberulous; pedicels -5 inch long, slender, puberulous, 
bracts variable, minute to *3 inch long. Calyx one-third the 
length of the corolla, lobes oiato, oiliate- Corolla *25 inch 
long, divided nearly to the base; lobes broad below narrowed 
upwards, pubescent within. Corona much shorter than the 
corolla, cup-shaped, deeply^ 5-lobed, lobes oblong, obtuse, bear- 
ing 6 small scales on their inner faces. Style-apex conical, 
two-lobed, slightly exserted beyond the stamens. Follicles 3-4 
’ -4- -5 inch, divaricate, turgid, flrrn. smooth, pointed. Seeds 
•35 inch long, ii'il-bro-vn. compressed, narrowly" 

margined ; coma 1 inch long. 

Himalaya 6-8,000 feet from the Indus eastwards, not uncommon. 
Flowers : July — ^August. 

In addition to the species described the following herbace- 
ous members of the genus are found usually growing in rocky 
places : — 

A. Erect 'perennials with annual wood'y shoots, 

Cynanchum Vinoetoxioum, Pers. — Stems 6-18 indies long. Leaves 
shortly petiolate, ovate, 2 by 1*6 inches. Flowers *2 inch across, yel- 
low, in sessile or pedunculate cymes. CoroUa-segments glabrous or 
nearly so. Corona 6-lobed, without internal processes, very variable: 
lobes triangular, oblong or rounded. 1‘oUicles usually solitary, 2' 5-3. 
by *3-' 4 inch, smooth, straight, long-pointed. 

Himalaya 7-11,000 feet. Common. 

Ctnanohum olauoum, Walh — Similar to the above but more glab- 
rous, pale or glaucous. Leaves narrower. Corolla-segments bearded 
within. 

Himalaya 5-9,000 feet from the Sutlej eastwards. Common. 

Oynanoitto: Abnottianum, Wight, — Yerj similar to 0. glaucum> 
hut wi^ dark-purple flowers. 
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Himalaya 4,500-8,000 ' feet. Fairly common in the Kagan and 
^iran valleys of Hazara, less common further east. 

B. Suh^erect or twining perennials with woody rootstock 
and more or less herbaceous shoots* 

Cynanchtjm Roylbi, Wight . — foot or so high, softly pubescent. 
Leaves 1-1*5 inches long, ovate, base deeply cordate with rounded auri- 
cles, apex long-acuminate; petiole ’S-’O inch long. Flowers '3-*5 inch 
across, numerous, in long-peduncled corymbose cymes, peduncle 1*6-3 
inches long. Corolla pubescent within and without. Corona short, 6- 
lobed, lobes rounded with a tubercle on their inner faces. Follicles 
^ inches long, fusiform, turgid puberulous. 

Kunawar. 

CYNANOBnoM Jaoquemootiantjm, Pcne. — Habit of 0. BoyLei^ but 
nearly glabrous. Leaves 1-2 inches long, lanceolate from a broad del- 
toid or shallow cordate base, long-acuminate; petiole "S-'S inch long. 
Flowers •2-*4 inch across, numerous, in long-peduncled, corymbose 
cymes ; peduncle 1*5-3 inches long. Corolla glabrous without pubescent 
within. Corona equalling the corolla, 6-cleft, lobes subulate-lanceolate, 
entire or cleft with a flat process below them. 

Kagan 7-9,0000 feet. 


10. MARSDENIA, R. Br. 

(In honor of W. Marsden, a traveller and botanist of the 18th 
•century.) 

Shrubs or uudershrubs, twining rarely erect. Leaves 
opposite. Flowers small or medium-sized in umbelliform, 
simple or branched, terminal or auxiliary cymes. Calyx 5- 
partite. Corolla usually campanulate or urceolate, lobes 5 
overlapping to the right. Coronal scales 5, usually subulate 
and flattened, erect, adnate to the staminal-tube and to tlie 
back of the anthers. Anthers with small inflexed membranous 
tips; pollen-masses waxy, erect, solitary in each. cell. Stigma 
flat, convex ox beaked. Follicles usually lanceolate, smooth, 
wrinkled or winged. Disxbib. Species about TO; tropical ana 
sub-tropical regions of the world, 1 in S. E. Europe. 

Leaves hairy, base cordate .. 1. M, BoyleL 

Leaves glabrous or nearly so, base rounded 2, M, lucida. 

1. MAnsDENLi Eoylei, Wight, Contrih. (1834) p. 40. — A 
.softly ptibescent or tomentose twining shrub, branches woody, 
rough with raised lenticels, twigs pubescent or tomentose, jince 
milky. Leaves 3-6 by 1*5-3 inches, ovate, base cordate, some- 
times tninoate, apex acuminate, margins undulate, tomentose 
on the nerves and finely pubescent on the sux*face above, softly 
pubescent or tomentose beneath, basal nerves 3-5; petiole 
1*5-2 inches long, stout, tomentose. Flowers *2 inch across, 
orange, in compact, many-flowered, compound cymes, arising 
singly at the nodes from a little to tbe side of the leaf-nxils. 
Peduncle about 1 inch long, ratter stout, tomentose; pedicels 
-1-2 inch long, tomentose; bracts minute. Calyx tomentose, 
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iialf as loDg* as tke corolla, lobes oyate or lanceolate. Corolla 
^jampannlate, nearly *2 inch, long, divided more than half-way 
down ; lobes oblong, overlapping slightly to the right in bud, 
pubescent without, villous within. Corona of 6 slender, subu- 
late processes, adnate to the base of the staminal-column, tips 
free, erect, converging, much exceeding the anthers. Sta- 
minal-column short. Stigma convex. Follicles 3 by I inch, 
solitary, straight, beaked, hairy, pericarp thick, deeply wrinkl- 
ed. Seeds *4 inch long, brown, narrowly winged; coma 1 inch 
long. Collett, FI. Siml. fig. 99. 

Himalaya 3-7,000 feet from the Indus eastwards usually on rather 
npen hillsides. Flowers: June — ^August. The stem contains a strong 
•fibre. 


2. Mahsuenia luctda, Edgew, esn Madden in Journ, As. 
Soc. Beng. XYll, I (1848) p. 370. — An evergreen twining 
•shrub reaching 30 feet in height with a stem 2 inches diameter, 
juice copious, milky. Leaves 3-6 by 2-3 inches, elliptic, 
usually shortly abruptly acuminate, base rounded, entire, sub- 
coriaceous, dark-green and shining above much paler beneath, 
glabrous except for the midrib which is slightly hairy on both 
•sides and the more or less ciliate margin; petiole 1-1*6 inches 
long, pubescent esjiecially in the axil. Flowers *6 inch across, 
purple, fragrant, in many-flowered umbels arising singly at 
the nodes from a little to the side of the leaf-axils. Peduncle 
1-2-5 inches long; pedicel's -5-7 inch long, pubescent; bracts 
minute. Calyx one-tbird the length of the corolla, lobe.s ovate- 
oblong, ciliate pubescent with a minute subulate gland between 
each pair of lobes. Corolla sub-campanulate *3 inch long ; lobes 
nearly twice as long as the tube, oblong, hairy within, ciliate. 
Coronal-scales 5, green with thick fleshy bases the margin of 
of which is raised in a horse-shoe-shaped ridge, apex pro- 
longed in a linear tooth nearly equalling the anther tips. 
Style subulate, much longer than the column, bifid at the tip. 
Follicles 6 by 1 in«E, solitary, straight, beaked, pericarp 
smooth - Seed -6 inch long, ovate-lanceolate, brown, nar- 
rowly winged; coma 1*5 inches long. 

Himalaya ^6-8, 000' feet from the !Ravi eastwards. In moist shady 
forest. Has been collected in Kainthli Reserve, Bhatiyat Wazirat and 
Kajiar Chamba State, bnt probably also occurs in Kangra. Garhwal 
•and Kumaen. The leaves are said to be poisonous to sheep and goats. 
Flowej*s : September— October. 

11. DREGEA, E. Mey. 

(In honor of Johann Franz Hrege, a German botanical traveller 
at the Cape, 1794-1881. Species 9; from Africa, Tropical and Southern, 
to China.) 

Deegea volttbilis, Benth. Gen. PI. II (1876) p. 776. — A 
large twining shrub, glabrous or hoary, branches rough with 
raised lentieels. Leaves opposite, 2-5-6 by 1 -7-4-5 inches, 
broadly ovate or suhorbicular, base cuneate, rounded or cordate, 
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apex abruptly sbort-acuminate, pubescent especially beneatb 
wben young, glabrous when mature, lateral nerves crowded in 
the lower part of the leaf distant in the upper, a few small 
glands at the base of the midrib above ; petiole vstout, *5-1*3 
inches long. Flowers *4 inch across, green or yeilowish-green, 
in drooping, umbellate cymes, arising singly at the nodes from 
the side of ihe leaf-axils. Peduncle 1-2 inches long, puberu- 
lous; pedicels -S-l-S inches long, rather slender, puberulons; 
bracts *3 inch long, lanceolate, blunt, early deciduous. Oalyx 
divided nearly to the base; lobes *Hnch long, ovate, pubescent 
outside, ciliate. Corolla -25 inch long, cup-shaped, rather- 
thick, pubescent outside, divided more than half-way down; 
lobes broad-ovate obtuse, overlapping io the right in bud. Co- 
rona of 5 fleshy processes adnate below to the staminai-column, 
upper portion of each process free, rounded on the hack and’ 
obliquely truncate at the apex, hearing a small cuspidate point 
on the inner edge which projects against the top of the anther. 
Filaments united, anthers with small membranous indexed 
tips ; pollen-masses solitary in each cell, erect, waxy. Stigma 
dome-shaped, slightly exceeding the anther-tips. Follicles 
nsuniiy solilarv, 3-4 bv *7 inch, slightly tapering to a blunt 
point, loiigltadiriallv ribbed or winged. Reeds *5 inch long, 
broadly ovate, compressed, with a wide margin ; coma 1*5 
inches long, MoTudmia voluhilis, T. Oooke, FI. Bomb. 11, 
p. 166. Dulhie FI. Tipper Gang. Plain IT, p. 66. 

Lower HiTnalava a.sneading to 5,000 feet. Rnb-TTimalaynn tract 
from the Ravi eastwards. Delhi. Flowers: April— June. 

12. PERGUL.ARIA, Linn. 

(From the Latin porrjula^ an arbor; i-el'erring to the twining habit 
Distiud. Species 10; Asia and Africa.) 

(Tin’s genns is sometimes called Teloma^ Coville, Pergulatia being 
siibstii-iiiocl for the generic tiamo R. Br., — lu'dfc N. F. Brown 

The Genus Pergularia in Kew Bulletin, 1907, p. 328.) 

Peugularia pallida, Wight et Am, Conirih, (1834) p. 
42. — A pubescent or nearly glabrous twining shrub, jnice 
milky. Leaves opposite, 2-4 inches long, avate,^ base cordate 
usually deeply, apex actiminate, more or' less pubernlous es- 
pecially on the nerves or glabrous, a few minute coni(‘al glands 
at the base of the midrib above, lower surface pale; petiole 
•6-1*5 inches long, usually twisted at the bn^^e. Floweiis pale- 
yellowish, *7 inch across, not or faintly scented, in umbellate 
cymes arising singly at the nodes from the side of the leaf- 
axils. Peduncles *2-*6 inch long, pnbo.^r-ent; pedicels *5 inch 
long, pubescent; bracts -IS inch long, linear, caducous. Calyx 
divided to the base, sepals *2 inch long, oblong, hairy without, 
pSliate, alternating with ismall solitary glands. Corolla *7 
inch long, salver-shaped, tube swollen at the base, slightly hairy 
near the base within ; lobes twice as long as the tube, linear- 
oblong, glabrous, overlapping to the right in hud. Corona 
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jof 5 erect, membranous, dorsally flattened processes arising 
from tbe base of and adnate to tbe staminal-column, 
eacb. witb a tongue-like prolongation from tbe inner face wbicb 
.exceeds tbe stigma. Filaments united, anthers with long, 
membranous, pointed appendages; pollen-masses solitary in 
eacb cell, cylindric, erect, waxy. Stigma large, umbonate, 
slightly exceeding tbe antber-tips. Follicles solitary, 2-5-4 by 
•7 inch, straight, •smooth, turgid, tapering to a blunt point. 
'Seed -4 inch long, pale-brown, flat, broadly margined; coma 
1 inch long. 

Lower Himalaya ascending to 5,000 feet and adjacent plains from 
tlie Indus eastwards. Flowers : July — ^August. Common in Phillaur 
Plantation. DelM. 

13. HOY A, R. Br. 

(In honor of Thomas Hoy, at one time gardener to the Duke of 
Northumberland at Sion House near Kew. Distkib. Species 60-70; 
Tropical Asia and Australia.) 

Hoya LONGiFOiiiA, Wall, in Wight, Contrib. (1834) p. 36. 
— A glabrous fleshy shrub, climbing by means of adventitious 
roots. Leaves opposite, 2-5 by *5-1 inch, narrow-lanceolate 
or oblanoeolate, acuminate, dull-green, thick and fleshy, nerves 
veiy obscure; petiole -3-5 inch long, stout. Flowers waxy, 
white tinged with pink,' -6-8 inch across, in axillary, umbel- 
late cymes. Peduncle stout, -5-2 inches long, glabrous; pedi- 
cels -5-1 inch long; bracts minute. Calyx 5-partite; lobes -05 
inch long, ovate, alternating with solitary glands. Corolla 
rotate, thick, fleshy, cleft half-way down; lobes as broad as 
long, subtifiangular, glabrous or pubescent within, margins 
pubescent, valvate in bud. Corona of 5 fleshy processes adnate 
to the base of the staminal-column, stellately spreading, inner 
angle of each process produced into a spur inlcumbent on the 
anther, back convex below with the margins incurved, tips 
rounded on the outer side. Staminal-column short, filaments 
united, anthers with broad membranous tips, conniving over 
the stigma, pollen-masses solitary in each cell, waxy, erect. 
Stigma included, flat, with an apiculate centre. Follicles 
solitary, 3-12 inches long, stalked, very slender, thin, smooth. 
Seeds minute *05 inch long, ovoid, tuberculate; coma -6 inch 
long of 2-3 hairs at the top and a solitary hair at the base. 

Himalaya 1-4,500 feet from the Sutlej eastwards. On damp mossy 
rooks below Ohota Simla and at low elevations in Bashahr, not com- 
mon. Flowers : July — August. 

14. LEPTADENIA, R. Br. 

(From the Greek lepioa, slender, and aden, a gland; referring to 
the pellucid tips of the pollen-masses.) 

Erect nearly leafless sbrnbs or twining leafy shrubs. 
Leaves opposite. Flowers small, in crowded cymes solitary at 
the nodes. Calyx turbinate, small, 5-lobed, lobes ovate. Co- 
rolla rotate or shortly campanulate with hairy valvate lobes. 
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Corona double, the outer corolKue of 5 scales beneath the- 
sinuses, the inner staminal of a raised undulate fleshy ring at 
the base of the staminal-^oolumn. Staminal-column short, fila'- 
ments united, anthers incximbent on the stigma, without ter- 
minal ; pollen-masses solitary in each cell, globose, 

erect, waxy with pellucid tipvS. Follicles smooth. Disteib, 
Species about 12; tropical Asia and Africa. 

Erect, uearly leafless ... ... 1. L. Spartium. 

Twining, leafy ... 2, L. reficulafa. 

1. Leptauenia Spautiitm, Wight, Gontrih. (1834) p. 48. 
— An erect twiggy nearly leafless shrub, 6-8 feet high, twigs 
dull-green, hoary when young, less than *1 inch diameter, 
flexible. Leaves 1-2 by *1-16 inch, linear, sometimes smaller, 
usually wanting, siihsessile. Flowers yellow, *1 inch long, 
in small umbellate cymes. Peduncle -1-3 inch long, hoary; 
pedicels *1 inch long, hoary. Calyx *’05 inch long, cleft half- 
way down, pubescent, lobes ovate- deltoid. Corolla funnel- 
shaped, glabrous below; lobes' ovate-ohlong, pubescent within 
and without, thickened and keeled towards the tips. Corona; 
coralline of minute scales below the sinuses, rounded on the top 
and pubescenf; stamina! a minute lohed ring near the base of 
the staminal-column. Staminal-column very small. Follicles 
solitary, reflexed, 3-4*5 by *25 inch, straight, smooth, pericarp 
thin. Seeds *3 inch long, narrow-lanceolate; coma 1-1*5 inches 
long. Yerti Khip (Plains). 

Punjab plains on sandy soils; Hoshiarpur Delhi, S. E 

Punjab, Multan. A characteristic plant of dry saiidv desert tracts 
abundant in Jaipur State, Sind and Flowers: October— 

January. Yields a fibre used for ropi-. )>ij.-5i is likely to be mis- 

taken for Omernihera viminea (q. v.). According to Mr. L,' B. Holland 
this plant 18 plentiful along the whole length of the Hoshiarpur Siwaliks 
extending about 2 miles into the plains. It appears to have spread 
very considerably in this tract during the past few years. The juice 
is clear and greenish, not milky except in the fruit. 


2. LBPTADmiA KBTIGTJLATA,' Wight, ^ Am. U Wight 
Contrib. (1834) p. 47. — A leafy twining slirub witHont milky 
juice, shoots hollow, hoary when young. Leaves 1-5-3 by -5-2 
inches, ovate or ovate-lanoeolate'', base truncate or rounded 
sometiines cuneate, apex acute or short-acuminate, hoary or- 
both sides especially beneath, glabrous and shining above 
■v^en mature, coriaceous, base of midrib minutely glandular 
above ; petiole -3-1 inch long, puherulous. Flowers -2-3 inch 
across, ^eemsh-yellow, in many-flowered, umbellate cymes, 
cpies often in pairs but both from the same leaf-axil, Pedun! 
cle -3-5 inch long, puberulous; pedicels -2-3 inch long, puhe- 

divided, puhe- 

ulo-us without ; lobes ovate-oblong, subacute. Corolla *2 inch 

funnel-sh'apfed glabrous: 
spreading, slightly exceeding the tub!, 
oblong, margins revolute and tips keeled within, piihemlow 
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witL-in and witliont- Corona; coralline of 5 bi’oad low fleshy 
processes beneath the sinuses; staminal, a minute undulate 
ring round the column beneath the anthers. Follicles sub* 
woody. 2*5-3*5 inches long, turgid, tapering to an obtuse, 
^shortly curved beak. Seeds *25 inch long, narrowly ovate- 
oblong, acute; coma l-2-l*5 inches long. 

From the foot of the Himalaya east of the Sutlej southwards tr 
Ceylon and eastwards to Burma. Delhi. Flowers: June — September, 

15. ORTHANTHERA, Wight. 

(From the Greek ort/iosj erect, and aniheros, flowering. Disirib. 
Species 4; India and South Africa.) 

OuTHANTHERA viMilirEA, Wight^ Gontrib. (1834) p. 48. — An 
ere^'t twiggy shruh, leafless or nearly so, 6-8 feet high, young 
shoots pubescent, older glabrous, green, flexible, less than -1 
inch diameter. Leaves when present, opposite, -1 inch long, 
linear, pubescent. Flowers *3 inch long, dull-brown, in com- 
I)act few-flowered cymes arranged singly at the nodes* Pe- 
duncle -1-1 in^h long, pubescent, sometimes forked at the top; 
pedicels *1 inch long, densely clothed with short, brown, silky 
hairs. Calyx *2 inch long, divided nearly to the base; lobes 
linear-oblong, slightly exceeding the corolla-tube, densely 
hairy without, hairs short, silky, glabrous within except to- 
wards the lips Corolla tubular below, much contracted at 
the base and adnate to the base of the staminal-column, widen- 
ed passed the anthers, villous without, glabrous within ; lobes 
equalling the tube, spreading, valvate in bud, villous without 
glabrous within, oblong, keeled towards the tips, with small 
folds xinder the sinuses. Corona small, of a ten-lobed ring 
below the anthers. Filaments united, anthers without mem- 
branov«! appendage^, incumbent on the stigma. Stigma coni- 
cal, c-. -'^led below the minute 2-lobed apex. Fol- 

licles solitary, erect, 3-4-5 by -2 inch, straight, smooth, peri- 
carp thin. Seed -I-IS inch long, dark-brown, flat, with a 
narrow paler margin. ; coma -7 inch long. 

The Flora of British India gives the distribution ‘‘ from Peshawar 
and the Punjab to Oudh ” and I suspect the plant has been confused 
with Lepiadenia Spariium which is exceedingly similar but has smaller 
flowers and refiexed follicles. In both species as a rule only one follicle 
is produced from each cyme or cyme-branch, in Orthanthera the cymes 
are about 3-S-flowered and the scars of the fallen flowers are visible 
on the peduncle of the follicle all at about the same level, whereas in 
L, Spartium the flowers are more numerous and the scars of the sterile 
flowers form a narrow belt on the fruiting peduncle which at this 
point is slightly swollen. The erect and reflexed positions of the 
follicles in the two species appear to be a reliable character. The folds 
under the sinuses of the corolla-lobes represent a coroUine corona ac- 
cording to Bentham who unites the genus with Leptadenia, It occurs 
in beds of streams between the Jumna and Ganges flowering in Feb- 
ruary to May, but appears noifc to flower every year. At Kalesar in 
the bod of the Jumna it fruited freely in 1919, but not the previous 
year. I have seen what seems to be this plant on the Sutlej and Beaa 
several times, but never onoe in flower at fruit. 
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Asclkpias 0T7BASSAVI0A, Linn.— An erect undershrub 3-4 feet high. 
I^eaves opposite, 3-4 by *5-1 inch, lanceolate, thin, membranous, nar- 
rowed at both ends; petiole *2 inch long. Flowers '3 inch across, 
orange, in axillary umbels; peduncle 1 inch long; pedicels *7 inch long. 
•Calyx *1 inch long, cleft to the base, lobes oblong-lanceolate. Corolla 
-25 inch long, lobes reflexed in flower, valvate in bud. Corona bright- 
orange, of 5 erect processes adnate to the stipe of the stand nal-column. 
Staminal-column distinctly stipitate, anthers with membranous in- 
flexed tips: pollen-masses solitary in each cell, pendulous, flattened, 
waxy. Follicles solitary, erect, 3 by '3-‘4 inch, straight, tapering at 
both ends, pericarp thin. Seed ovoid, -2 inch long, dark-brown; coma 
1’2 inches long. 

A native of the Y/est Julies grown in gardens in the Punjab. Na- 
turalized in many parts of India and likely to be met with as an 
escape in the moister parts of the Punjab. In flower most of tbe year. 

LXI. LOOANIACE/E. 

Ti'ees, shrubs or herbs. Leaves opposite, simple; stipules 
present or represented by a raised line joining the bases of tbe 
petioles. Flowers 4-5-merous, usually regular and bisexual, 
generally in 2-3-cbotomous cymes. Calyx inferior, lobes usu- 
ally equal and imbricate. Corolla gamopetalous, lobes imbri- 
cate, contorted or valvate. Stamens as many as and alternat- 
ing with tbe corolla-lobes, inserted on tbe Icorolla-tube ; antbers 
2-ceIled. Disk wanting or inconspicuous. Ovary free, usually 
2-celIed; ovules 1-many in each cell; style usually simple; 
stigma clavate, capitate or 2-lobed. Fruit capsular, baccate 
or drupaceous. Disteib. A family mainly tropical and sub- 
tropical. 

BUDDLEIA, Linn. 

(In honor of the Rev. Adam Buddie, a British botanical author 
of the 18th century.) 

Trees, sbrubs or herbs, usual y clothed with stellate or 
glandular hairs or scales.. Leaves opposite, entire, erenate or 
toothed, stipules usually represeni^ by a raised line uniting 
the petioles. Flowers 4-merous, in globular heads or cymes 
which are axillary or axranMd in a tnyrsoid. terminal panicle. 
Calyx campanulate. Corolla-tube cylindric or campanulate; 
lobes short, broad, spreading, imbricate. Filaments short, 
anthers aScarcely exserted or included in the corolla-tube. Ovary 
2-celled; cells many-ovuled. Capsule septicidally 2-valved, 
valves 2-fid or entire. Seeds numerous, minute. Disteib. 
Species 70; Asia, America and South Africa. 

Leaves on vigorous shoots, oblong or ovate, 

coarsely sinuate-dentate ; flowers blue ... 1. B, panicuhiia. 

Leaves lanceolate, entire or serrulate; 

flowers white ... 2. B. asif/tica, 

1. Bttddleia PAisricuLATA, IVaM. Cat. (1828) Ifo. 6403.— 

A shrub with gnarled stem, bark peeling o& iu long shreds, 
twigs, leaves beneath, inflorescence, brju'ts and calyx clothed 
with soft white tomentum. Leaves very variable, on sterile 
shoots 3-5 by 1-5-2 inches, ovate or oblong, base cordate or 
hastate, margins coarsely sinuate-dentate, the upper leaves 
and those on flowering shoots often much smaller, usually en- 
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tire or nearly so cnneate or rounded bases ; all tliick^with 
depressed ne 3 rves above, clothed on the upper surface *vrith deci- 
duous tomeutum, densely white tonaentose beneath ; petioles up 
to 1 inch long, stout, tomentose. Flowers *4 inch long, laven- 
der-blue, rarely white or pink, fragrant, in short dense spikes 
arranged in a leafy interrupted terminal panicle. Calyx -15 
inch long, icampanulate ; lobes short, blunt. Corolla-tube to- 
mentose without, throat orange, limb -3- *4 inch acro-ss; lobes 
broad, sinuate or crenulate. Anthers included. Style long or 
short. Capsule -2—25 inch long, tomentose, ellipsoid. B. 
crispa, Benth. Collett, FI. Siml., fig. 100. 

Himalaya 2,500-^8,000 feet. Common in rather hot dry places. 
Trans-Indns to Sikkim. Extends to Knnawar and Kagan. Flowers : 
April — May. In most floras the tomentnm is described as tawny, a color 
it assumes in the herbarium, on the living plant the tomentum is white. 
Large leafy interpetiolar stipules are sometimes found on vigorous 
shoots. 

2. BxTDDLniA AsiATiCA, LouT. FL Coahinch- (1790) p. 72. 
--A large evergreen shrub, twigs, leaves beneath, inflorescence, 
bracts and calyx clothed with a dense grey felt of stellate hairs. 
Leaves 2-5-5 hj -4-1-2 inches, lanceolate, acute or acuminate, 
en&e or serrulate, usually glabrous above, base narrowed; 
petioles 0-4 inch long. Flowers -25-3 ipch long, white, frag- 
rant, in dense terminal and axillary solitary or panicled, usu- 
ally continuous spikes. Calyx -15 inch long, campannlate, 
cleft nearly half-way down, lobes subacute. Corolla-tube to- 
mentose without and in the throat, limb *2 inch across, lobes 
obovate, blunt. Anthers included. Capsule -2—25 inch long, 
glabrous, ellipsoid, B. Neemda, Ham. 

Sub-Himalayan tract and outer Himalaya from the Indus east- 
wards. Fairly common. Flowers : February — ^April. Often grown in 
gardens in the plains. 

BtiDDiiEiA Lindleyana, Fori , — ^An erect shrub. Leaves about 2 by 
*8 inch, entire or faintly dentate, “thin, glabrescent above, minutely 
tomentose beneath. Flowers *6 inch long, bine, in long drooping termi- 
nal spikes Corolla-tuhe curved. 

A native of China. Cultivated in gardens in the plains and hills. 
Flowers : July — October. 

Ntoobehia, Tenor e. — A genus differing from Buddleia in the fruit 
being a berry and not a capsule. The species hitherto known are 
confined to Madagascar and the Mascarenes and possibly entirely 
replace Buddleia in that area. The species were first described as 
Buddleias and were transferred on the fruit becoming known. AIT 
the fruiting specimens from Madagascar T hare seen are Nicodemias 
and not Bnddleias. 

Nicodbmia mauagascabibnsis, Farher, caml).^ nova. — ^A large rambl- 
ing evergreen shrub. Leaves about 4 by 1-5 inches, oblong, entire, 
thick, dark-green glabrescent with depressed nerves above, densely 
white-tomentose beneath. Flowers -4 inch long, yellow, in large terminal 
panicles. Fruit a small shining black herry the size of a small pea- 
Beeds minute. Buddleia madacfascri&nsis^ Lamk. 

Indigenous to Idadagascar and the Mascarenes. Often grown in 
gardens in the plains. Flowers : March. 
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Nicodemia DiVEBSiFOtiA, Tenove, — A medium-sized shrub. Leaves 
about l'5-2 inches long, usually broadly rounded and coarsely sinuate, 
nearly glabrous. Flowers green. Fruit an ovoid scurfy berry. 

Indigenous to Madagascar. Occasionally cultivated in gardens in 
the plains. Flowers : November. 

LXIir BORACINACE/E. 

Herbs, usually rough, and bristly-hairy, rarely shrubs or 
trees. LeaTes alternate, very rarely opposite, stipules 0. 
Plowers usually in dichotomouis scorpioid cymes, rarely .solitary 
and axillary, 5-^ rarely 4-merous, regular, rarely zygomorphic. 
Calyx inferior, usually persistent in fruit. Corolla gamopeta.1- 
Otis, often with scales in the throat, 4-6-, rarely 6- or more- 
lobed, usually imbricate. Stamens inserted on the corolla-tube, 
as many as and alternating with the corolla-lobes. Ovary su- 
perior; cells 2, two-ovuled or 4 one-ovuled; style terminal or 
from between the ovary-lohes; ovules sub-erect from the inner 
basal angle of the cell. Fruit drupaceous or dividing into 2-4 
nutlets. Distrib. A large family of temperate or tropical 
regions hut of comparatively little forest importance. 

Trees or shrubs. 

Leaves 3-5-nerved or 1-nerved and sub- 
opposite; style twice forked; calyx 

shortly lobed ... 3. Cordia. 

Leaves 1-iierved, alternate; sbyh bifid; 

calyx deeply lobed . . 2. Bhr&tia. 

An undershrub ... 3, B^ncof^toma 

1. CORD! A, Linn. 

(In honor of E. Cordus, a German physician and writer on medi- 
leinal plants in the 16th century.) 

Trees or shrubs. Leaves alternate, rarely opposite or sub- 
opposite, entire or toothed, petiolate. Plowers polygamous 
(male and bisexual), usually white or yellow, in cymes, spikes 
or heads. Calyx tubular or eampanulate, smooth or ribbed, 
teeth 3-5, short, often irregular or obscure. Corolla funnel- 
shaped or eampanulate ; lobes 4-8, spreading or reflexed. Sta- 
mens as many as the corolla-lobes, inserted in the corolla-tube ; 
ifilaments often hairy at the base; anthers shortly exserted. 
Ovary 4-celled ; style terminal, elongate, bipartite the branches 
.again bipartite ; stigma capitate or clavate ; ovule.s solitary 
in each cell. Pruit drupaceous, ovoid or elliptic, supported 
bj the persistent calyx ; stone bony, usually 1-seeded by abor- 
tion . Distrib. Species about 260 ; tropical, mainly American . 

Leaves alternate (rarely subopposite in C. 

Macleodii), usually 3-5-nerved. 

Calyx not ribbed, glabrous externally 1. 0. oMiqua. 

Calyx ribbed, pubescent or tomentose 
externally. 

Leaves cordate or rounded at the base ; 

corolla-tube glabrous within ... 2. Machodii. 

Leaves cuneate or rounded at the base; 
corolla-tube very hairy within ... C. vesiiia. 

Leaves subopposite, 1-nerved ... 4. C. jRotML 
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1 . CoEDiA OBLiQUAj WUld. Phytogr. (1794) p. 4^ t. iv , — 
A medium-sized deciduous tree, bark with uuuierous shallcw 
longitudinal fissures, hranchlets glabrous or more or less brown- 
iomentose when young. Leaves alternate, 3-5 by 2-6-4*5 inches/ 
variable, orbicular, broadly ovate, ovateHelliptic, or obovate, 
obtuse or more or less abruptly acuminate, base rounded or 
■ouneate, margin entire or more or less sinuate-dentate, glab- 
rous or nearly so above, but rather harsh without white disks 
(cystoliths) more or less pubescent especially in the axils oi 
the nerves beneath, basal nerves 3 rarely 5; petiole *7-1-5 
mcbe.::, long. Flowers -2-4 inch across, white, poJygLimous, 
in large, lax, terminal and axillary, pedunculate cymes; pe- 
duncle 1-2 inches long; pedicels short; buds pyriform. Calyx 
.about *2 inch long, glabrous without, pubescent within, split- 
ting irregularly on the opening of the flower. Corolla-tube 
as long as the calyx ; lobes 5, as long as the tube, oblong, ob- 
tuse, recurved. Filaments hairy at the base. Drupe ovoid, 
*5-1 iijch long, apiculate, yellowish-brown, pink or nearly 
black when ripe,^ shining, minutely rugose, supported by the 
saucer-shaped faintly striate calyx, pulp nearly transparent, 
viscid, sweetish, edible. C. Mym^ C. B. Clarke, in FI. Brit. 
Tnd. IV p. 136, excl. var. Tern. Lasura. 

Sub-Himalayan tract and outer ranges ascending to 6,000 feet* 
from the Rawalpindi District eastwards. Salt Range. Often culti-* 
vated by natives. Wood greyish-brown, moderately hard, not durable. 
'Growth fairly fast. Mowers: March— April. See' Hutchinson in Kew 
Bull. 1918, pp. 217-222. C. 2fyxa, Linn, is a tree of North Africa, 
Asia Minor and Palestine. 


2. CoEDiA Macleodii, Hook, /. ^ Thoms, in Joum, Idnn, 
£og. II (1858) p. 128. — A small tree with smooth grey bark, 
twigs clothed with dense white pubescence or (tawny ?) to- 
mentose. Leaves alternate or sometimes almost subopposite, 
■3-7 by 2*2-6 inches, orbicular or broadly ovate, obtuse, base 
cordate or rounded, margins sinuate, firm and hard when 
mature^ glabrous above with impressed nerves and raised disks 
(cystoliths), clothed beneath with dense short or matted, grey 
(or tawny ?) tomentum, basal nerves usually 3-5 or the nerveis 
suh-basal or sometimes the lowest pair of secondary nerves 
arising at some distance from the base ; petiole 1-2 inches long, 
■stout, tomentose. Flowers white, *5 inch across, subsessile, 
polygamous, in dense terminal and axillary paniculate to3tnen- 
tose cymes ; buds obovoid. Calyx •3-*4 inch long, thick, rib- 
bed, densely toinentose without, glabrous within. Corolla- 
Tube equalling the calyx, glabrous within, lobes usually 6, as 
long as or longer than the tube, spreading, spathulate-oblong, 
obtuse, veined. Filaments hairy at the base. Drupe *5-7 inch 
long, ovoid, acute, supported by the cup-shaped, slightly rih- 
ma calyx. 
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Said to occur iu Kangra and. Rawalpindi Districts^ but I liay«r 
never seen it and tliere are no Punjab specimens in Kew, Debra^ 
Calcutta or at the Indian Museum. The fruit is not edible. The tim- 
ber is hard and tough and useful for furniture, carts, etc. The tree 
grows well in dry localities and would be worth experimental cultiva- 
tion for timber. Plowers: April — May. 

3. OoEDiA VESTiTA, Book. /. ^ Thoms. in Journ. Linn. 
Soc- II (1858) p. 128. — A small deciduous tree, bark greenish.- 
grey, exfoliating in large woody flakes, branchlets densely 
grey-tom entose when young. Leaves alternate, 3-6 by 2-5-5 
inches, sometimes larger, orbicular, broadly ovate or obovate^ 
apex rounded or acuminate, base rounded or cuneate near the 
petiole, margins undulate, scabrous above with rather promi- 
nent white disks (cystoliths), tomentose beneath until mature,, 
basal nerves 3-5, arising usually from a little above the base ; 
petiole 1-1*5 inches long, stout. Flowers -5 inch across, yel- 
lowish-white, polygamous, in dense compound cymes; male 
in unilateral raioemes; peduncle and pedicels tomentose; buds 
pyriform. Calyx -4 inch long, pubescent and more or less 
ribbed without, slightly hairy near the base within, lobes 5, 
Corolla- tube equalling the calyx, very hairy within i lobes 5, 
slightly shorter than the tube, spreading, obovate, crenulate, 
notched at the tip. Filaments hairy at the base. Drupe -T 
iuvli long, ellipsoid, acute, sxxpported by the accrescent calyx 
which is campanulat'e, >5 inch long, thick and strongly ribbed 
pulp gelatinous, edible. Vern. kunhhi. 

Salt Range and Sub-Himalayan tract from the Jhelum eastwards, 
not common. Flowers; April — May. This tree is best recognised by 
the color of the bark, which is smooth except in old specimens. 

4. OoBDiA Rothit, Eoem. ^ Schult. Syst. IV (1819) p. 
79y. — A large shrub or small tree, twigs glabrous or nearly 
so. Leaves nearly or quite opposite, 2-4 by *7-1 inch, oblan- 
ceolate-oblong, entire, apex rounded, rough and glabrous above 
when mature, more or less pubescent beneath, 1-nerved at the 
tapering base ; petioles -3-5 inch long. Flowers -2 inch across, 
white, usually tetramerous, in lax terminal or axillary pedun- 
culate cymes. Peduncles -5-1 inch long, pnberulous; pedicels 
short, slender. ^ Calyx *2 inch long, minutely pubescent with- 
out, silky within; lobes small, obtuse. Corolla -25 inch long;: 
lobes equalling the tube, oblong, obtuse, reflexed. Filaments 
glabrous. Drupe usually 1-seeded, about *5 inch long, ovoid, 
mucronate, striate, yellow or reddish-brown when ripe, with- 
gelatinous edible pulp. Brandis, Ind. Trees, fig, 172. Vern.. 
Genii. 

Dry parts of the Punjab.^ Flowers: April to June. Often grown 
in native gardens in the plains. It is wild in Jaipur State; on the 
Delhi Ridge and probably also in the hills in the S.-E, Punjab. Gam- 
ble remarks : The wood is a fine one and deserves to be better 

known, and the tree to be more propagated.^^ It would be worth 
trying in the Pabbi as it grows in very dry places, but is hardly large- 
enough for timber. 
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2. EHRETIA, Linn. 

(In honor of G. D. Ehret, a German botanical artist of the 18th 
eentury and brother-in-law of Philip Miller.) 

Trees or shrubs. Leaves alternate. Flowers small, usu- 
ally white, in terminal and axillary corymbose cymes or pani- 
cles, rarely solitary. Calyx small, 5-partite- Corolla-tube 
short, lobes 5, spreading, imbricate. Stamens 5, inserted on 
the corolla- tube, usually exserted. Ovary 4-eelled or 2-celled, 
each cell in the latter 'case being incompletely divided ; ovules- 
4; style terminal, 2-fid or 2-partite; stigma capitate or cla- 
vate. Fruit a drupe, small, subglobose, 4-seeded or fewer by 
abortion, endocarp hard consisting of one 4-celled or two 2- 
celled or four 1-celled pyrenes (3-1 pyrenes or cells sometimes 
suppressed). Distrib. Species about 40; warmer parts of 
both hemispheres but mainly in tbe Old World. 

Leaves serrate ... 1. E. acuminata 

Leaves entire. 

Leaves not exceeding 3 inches long, hairy 

beneath when mature, a shrub ... 2. E, asp era 

Leaves usually larger, glabrous beneath 
when mature, a small tree ... 3. E. Icevis. 

1. Ehretia acuminata, R. Br. Prodr, (1810) p. 497. — A 
medium-sized deciduous tree with rough not deeply fissured 
grey bark, twigs pubescent when quite young. Leaves 3-7 
by 1-2-2 -5 inches, usually elliptiooblong, acuminate, serrate, 
teeth small, rather close, blunt with the tips often incurved, 
base nan owed rarely rounded, midrib sparsely adpressed-hairy 
above and nerves islightly hairy in the axils beneath otherwise 
glabrous; petiole -5-1-2 inches long. Flowers *2 inch across, 
white, fragrant, sessile, in large terminal puberulous panicles, 
the lower branches axillary. Calyx -1 inch long; lobes round- 
ed, ciliate. Corolla twibe as long as the calyx; lobes blunt, 
spreading. Style shortly bifid; stigmas small, capitate. 
l)riipe -15 inch diameter, globose, nearly black when ripe ; 
pyrenes 2, each 2-celled, cells 1-seeded. F. serrata, Roxb. 
Vern'. puna. 

Himalaya ascending to 6,000 feet and Sub-Himalayan tract from 
the Indus eastwards. Commonly cultivated by villagers in Hazara 
and lopped for fodder. It is a handsome tree especially when in flower 
and is grown in gardens in the plains. An excellent road-side tree in 
the Sub-Himalayan tract though not often ^rown as such. Bare in 
the Simla District, hut has been collected in Bashahr. Wood very 
light brown, moderately hard, easily worked. In Lahore it flowers in 
March-April, in the hills usually in May but sometimes in November. 

2. Ehretia aspera, Rowh, Cor. PI. I (1795) p. 41, i. 66. — 
A deciduous shrub, young twigs clothed with brown pubescence 
and grey spreading hairs. Leaves 1-2-5 by •7-1-5 inches, rare- 
ly 3 by 2 in'ches, variable, usually obovate and rounded or 
3?6tuse at the apex, clothed on both sides but especially above* 
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witi adpressed grey hairs, when old scabrid aboYe, persistently 
hairy beneath, entire; petiole -2-7 inch long. Flowers 
inch across, pale bluish-white, in paniculate cymes which are 
at first close, corymbose and apparently terminal, afterwards 
lax and lateral. Calyx *1 inch long, hairy without; lobes 
■' va.te-cblorig. acute or snbaonte, eiliate. Corolla *25-3 inch 
long, tube exceeding the calyx; lobes about as long as the 
tube, blunt, sju’eading. Style shortly bifid; stigmas capitate. 
Drupe -25 inch across, depressed-globose, pyrenes usually 4. 
E, ohUisifolrOy Hochst. E. yar. aspera, C. B, Clarke in 

ri. Brit. Ind. IV, p. 142. 

Dry places in the Sub-Himalayaii tract. Salt Range. Pabbi 
Hills, Changa Manga, <fec. Flowers: March — May. A much smaller 
plant than B. Icevis with smaller leaves, always naii ‘ beneath and 
rather larger flowers. 

3. Ehretia ljbvis, Eoa > b . Cor . PI. I (1795) p. 42, t. 56. — 
A small deciduous tree or large shrub, bark smooth, grey, 
twigs glabrous or nearly so. Leaves 3-5 by 2-3*5 inches, very 
variable, usually broadly elliptic or elliptic-obovate, apex 
rounded or aicumiiiate, sometimes retuse, glabrous or nearly 
so when mature, bright glossy green above, paler beneath, 
•entire, thiti,, membranous; petiole •4-*8 incli long. Flowers 
-3 inch across, w^hite, in much-branched corymbose axillary 
and terminal cymes composed of unilateral spikes, appearing 
before or with the young leaves. Calyx less than *1 inch long, 
hairy without; lobes ovate, subacute. Corolla *2 inch long, 
tube exceeding the calyx; lobes exceeding the tube, blunt, 
spreading. Style stout, more or less bifid ; stigmas capitate. 
Drupe *2 inidi across, depressed-globose, somewhat 4-Iobe<l, 
red when ripe, with 1-4 one-seeded pyrenes. Vern. SaJcat 
(lip.), cliainror (Ka. &c.). 

Sub-Hiuialavau tract from the Indus eastwards, very coaimoa. 
Locally in the plains in the moister districts. Flowers: March — April. 
Abundant in the Phillaur plantation where it cornea up under the 
shelter of the other trees. Spreads readily by root-suckers. The wood 
is tough and fairly durable but is little used. The tree is too crooked 
to yield much timber. 

Ehhetia buxipolia, Boxh.--A small evergreen shrub. Leaver 
crowded on dwarf shoots, *5-1 inch long, cuneate-obovate, tip usually 
with a few coarse crenate teeth, rough on both sides with scattered 
short bristly hairs, polished above, suhsessile. Flowers -3 inch across, 
solitary or twin, white. Styles 2, or 1 divided nearly to the base, long, 
slender. Drupe *3 inch across, depressed-globose, sub-4-lobed, scarlet, 
pyrene 1, four-celled. 

Native of Ceylon, IMalaya and China. Grown in gardens in the 
plains. 


3. SERICOSTOMA, Stocks. 

(From the Orcek seriJcos, silky, and atoma, mouth; referring to 
-the hairs closing to the mouth of the corolla-tube. Distbib. Specie* 
8; Arabia to India.) 
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Sericostoma PATTCiFLoinjM, Stochs, in Wighty Icon. (1850) 
t. 1377. — small straggling nndershrub 6-18 inches high; 
stems woody below, scabrid upwards with short adpressed 
hairs. Leaves variable, -I— 5 inch long, occasionally longer, 
linear-lanceolate, subobtuse, concave, clothed on both 
sides but especially beneath with short rigid bulbous-based 
adpressed hairs. Flowers *16 inch across, white, sessile, soli- 
tary, axillary or in a short bracteate raceme. Calyx -15 inch 
long, densely clothed with short rigid adpressed hairs like the 
stem and leaves ; lobes 6, the two outer larger than the others, 
■1 inch long, lanceolate, acute, somewhat enlarged in fruit. 
Corolla-tube as long as the 'calyx, broad, somewhat funnel- 
shaped, densely hairy within and at the base of the lobes, hairs 
silky, radiating towards the centre and closing the mouth, 
lobes spreading, imbricate. Stamens 5, subincluded, inserted 
at the sinuses of the corolla; filaments very short; anthers 
oblong. Ovary deejily 4-lobed; st;^le short, slender; stigma 
•capitate. Nutlets *1 inch long, ovoid, sub-stipitate, keeled or 
angled on the ventral face, rounded and angular on the back, 
fltyle-scar basal, included in the persistent closed calyx. 

Plains of the S.-E. Punjab. Hissar. Abundant in Jaipur State 
^and characteristic of sandy soils. Flowers : Eecember — ^February. 

LXIII. GONVOLVULACE/E. 

Herbs, undersbrubs or shimbs, rarely trees, often twining 
to the left. Leaves alternate, often palmately lobed (wanting 
in Cusvuta), exstipulate. Flowers regular, usually bisexual, 
often showy. Calyx free, often persistent ; sepals" 5, free or 
united usually only near the base. Corolla campanulate, 
funnel-shaped or rotate, often plicate in hud; limb 5-lobed or 
-angled, rarely deeply divided. Stamens 5, inserted in the 
corolla-tube opposite the sepals, anthers often twisted. Disk 
intrastaminal, annular, sometimes almost obsolete. Ovary 
superior, 1-4-celled, usually of 2 carpels ; ovules usually 2 in 
each carpel; styles 1-2; stigma capitate, 2-lobecl or stigmas 2. 
Fruit capsular 2-4-Talved, circumsciss, or breaking up irregu- 
larly or indehiscent. Distrib. A family of little forest 
importance but containing many showy garden plants, more 
abundant in the warmer parts of the world. 

Erect shrubs or undersbrubs. 

Corolla-lobes imbricate; stamens exserted 1. Cressa, 

Corolla plicate; stamens included ... 2. Breweria, 

Twining shrubs. 

Flowers small, very numerous, in pzi ni- 
cies ... 3. Parana. 

Flowers large, solitary or few together. 

Leaves glabrous above, silky beneath; 
flowers white ... 4. Rivea. 

Leaves stigose on both sides; flowers 

rose-purple ... 5. Z^tUomia. 
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1. CRESSA, Linn. 

(!Prom the Greek c^ressus, appertaining to the island of Crete. 
Distbib. Species 3; warmer regions of the world.) 

Ceessa ceetica, Linn. Sp. PI. (1763) p. 223. — A dwarf 
erect greyisli shrub 6-15 inches high; sterojs slender, much 
branched, hairy, internodes very short. Leaves numerous, 
subsessile, •1-2 inch long, ovate, acute, densely silky-hairy. 
Flowers very small, white or pink, sessile, in small clusters in 
the axils of the upper leaves; hraclcs 2, linear, -1 inch long, 
hairy, adpressed to the calyx. Calyx densely hairy; sepals 
slightly exceeding the bracts, elliptic, obtuse, concave, ciliate. 
Corolla slightly exceeding the sepals, cleft half-way down; 
lobes oblong, reflexed, hairy outside near the tips. Stamens 
exserted, anthers oblong. Ovary 2-celled, 4-ovuled; styles 2, 
free from the base; stigmas capitate. Capsule *2 inch long, 
ovoid, pointed, pubescent at the apex; seed usually 1. 

Plains of the Punjab; Dera Ismail Khan, Muzaffargarh, Multan, 
also near Agra. Flowers : February— March. Used for camel fodder. 
Taraarix seedlings are sometimes mistaken for this plant. 

2. BREWERIA, R. Br. 

(In honor of Samuel Brewer who is much praised by Dillenius in 
his Historia Muscorum. Distrib. Species about 25; warmer regions 
of the world.) 

Bkeweria latieolia, Benth. ex G, B. Clarke, in Hook. f. 
FI. Brit. Ind. IV (1883) p. 224. — A low erect much-branched 
shrub rarely reaching 1 foot high, stems and branches argento- 
caneseent. Leaves *2—5 inch long, elliptic-oblong, obtuse, 
thick, densely silky, base usually acute; petiole -05-1 inch 
long. Flowers small, white or pinkish, 1-3 together, sessile* 
in the upper axils ; bracteoles 2, linear-lanceolate, acute, 
nearly *1 inch long. Calyx silky without, veined within; 
sepals -2 inch long, ovate, acuminate. Corolla scarcely, if at 
all, exceeding the calyx, campanulate, limb 5-plicate, with 
hairy bands between the folds, lobes very short. Stamens- 
included. Ovary 2-celled, 4-ovuled; styles 2, free nearly to 
the base; stigmas capitate. Capsule ovoid, acute, -2 inch 
long, pubescent near the apex, splitting to the base into 4?-- 
valves. Seeds usually 2. 

Salt Range. There are no Punjab specimens in Herb, Dehra or 
Calcutta. Flowers : December. 

3. PORANA, Burm. 

(Said to be derived from the Javanese name of P. voluhilis. Dis- 
trib. Species about 10; India, Malaya and Australia.) 

PoRANA paniculata, Eoxb. Cor. PL III (1819) p. 31, t. 
236. — ^An extensive evergreen twining shrub, twigs clothed 
with dense short grey tom en turn. Leaves very variable in 
size, usually 2-4 by l*^2-6 inches, ovate, acuminate, base 
cordate, 3-7-nerved, entire, membranous, softly pubescent on 
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hotli sides with, short grey hairs which are more copious be- 
neath, ultimately when fully grown nearly glabrous except oi^ 
the Tierves; petiole very variable, sometimes 4 inches long, 
tomentose. blowers -15-2 inch across, white, very numerous, 
in large axillary and terminal drooping panicles. Bracts 
leaf-like, persistent; braeteoles subulate, small. Sepals -OS- 08 
inch long, linear-oblong, grey-tomentose, 3 sepals greatly 
enlarged in fruit. Corolla *2--25 inch long, campanulate, limb 
5-plicate, pubescent externally, lobes short. Anthers includ- 
ed, small, straight. Disk annular, minute. Ovary 2-oelled, 
4-ovuled; style short, undivided; stigma capitate, 2-lobed. 
Capsule -3 inch long ovoid, tipped with the style, minutely 
pubescent, supported by 3 enlarged sepals ; one sepal -7 inch, 
long •2-‘3 inch wide, membranous, with 1 longitudinal and 
several lateral inaiiched nerves, the other two sepals liaear 
as long as the capsule. The Bridal Wreath. 

Sub-Himalayan tract from the Indus eastwards. Abundant in the 
Kangra District; rare in Hazara but occurs m the Khanpur Bange. 
Flowers: October — December. A veiT beautiful object when in flower 
especially along the Beas in Kangra where it festoons the 
scrubby vegetation, on the hills near the river with dense masses of 
white. The twigs are used for making baskets. 

PoEANA EACEMOSA, Mo'Jcl). — ^A herbaceous climber, puberulous or 
nearly glabrous. Flowers larger, white, in dichotomous racemes with 
sessile, cordate leafy bract® at the forks. Corolla nearly *5 inch long 
lobed half-way down. All 6 sepals enlarged in fruit with 3-5 strong 
longitudinal nerves. 

The of the English, one of the most beautiful of 

Indian plants, the masses of dazzling white flowers resembling snow 
patches in the jungle.” This plant has been collected at Wachar but is 
rare in the Punjab- According to Duthie, FI. Upper Gang. Plain 11, 
p. 103, it is a shrub but the specimens appear herbaceous. 

't. RIVE A, Chois. 

(In honor of Auguste de la Hive, a physiologist of Geneva. Dis- 
TEiB. Species about 10*, India and South America.) 

Eivea hypoceateuieoumis, Chois. Convolv. Orient, in 
Mem. Soc. Phys. Qenev. YI (1834) p. 408. — A large twining 
slirub; stems terete, grey silky-pubescent. Leaves 1-4 mebes 
long, as broad as long or nearly so, orbicular, obtuse, emargx- 
nate or mucronate, usually broadly cordate at the base, entire, 
glabrous or nearly so above, more or less densely adpressed 
grey-silky hairy beneath, a gland on either side of the midrib 
at thd base on the lower surface; petiole -5-2 inches long, 
Flowers 2 inches across, white, axillary, usually solitary. 
Peduncle -2-2 inches long ; bracts 2, at the apex of the pedun- 
cle, linear, deciduous ; pedicels *2-5 inch long, jointed to the 
peduncle. Sepals -3 inch long, ovate-elliptic, obtuse, silky- 
hairy. Corolla 2*5-3 inches long, tube very long, glabrous or 
with a few scattered hairs outside, limb with rounded pKcate 
lobes. Stamens included; anthers *25 inch long, linear-ob- 
long, straight. Diak annular. Ova,ry 4-celIed; ovules 4; 
style filiform; stigmas 2, linear-obong, *1 inch long. Fruit 
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-5 inch, diameter, globose, bi*own, glabrous, polislied ^ tipped 
with the style-base, hreakiiig* up irregularly. Seeds normally 
' 4, surrounded by dry mealy white ptilp. 

Plains_ fairly common in hedges or growing over * bushes, Salt 
Bange, Hissar, Lahore, Changa Manga. Flowers during the rains, 
the flowers open at sunset and close and wither next morning. 

5. LETTSOMIA, Roxh. 

(In honor of John Coakley Lettsom. Distrib. Species 13; India, 
China and the Malay Archipelago.) 

Lettsomia Thomsoni, Clarle, in FI. Brit. Ind. IV (1883) 
]). 193. — A twining vshrub, stems villons, juice copious milky 
viscid. Leaves 3-5 by 2-4 inches, ovate, acuminate, usually 
caudate, base more or less deeply cordate, entire, strigose on 
both sides, lateral nerves about 15 pairs abruptly curved ut. - 
wards near the margins of the leaf ; petiole -5-3 inches long*. 
Flowers 1-1*5 inches across, rosy-purple, in axillary peduncled 
usually 1-3-flo veered heads. Peduncles 2-5 inches long, pube- 
scene: pedicel^j usually very short; brijcts *3- *5 inrdi long, 
oblong*, much less hairy than the sepals* deciduous or sub- 
persistent. Sepals 5 inch long, ovate, aetiie, densely clothed 
with long soft grey or fulvous hairs, coriaceous and somewhat 
enlarged in fruit. Corolla 2 inches long* hairy outside, funnel* 
shaped, limb plicate, lobes sballow. Anthers included straight. 
Disk annular. Ovary 2-celled, 4-ovulecl; style long, filiform: 
stigmas 2, globose. Pi*uit a dry reel in dehiscent berry; seeds 
4-1, pale brown with a depressed hilum. 

Himalaya ascending to 4,000 feet and Rnt-Ffiinnlayan tract from 
the Eavi eastwards. Flowers: Sepiomber— 

CusexTTA RBFiiExA, I^oxh . — A leafless parasite with long twining 
yellowish green stems and white sweet-scented flowers '2-*3 inch long. 
Collett FI. SimL, fig. 107. Dodder. 

Very common on woody vegetation showing a marked prcforeiico 
for certain species, e.g., ZizyphuSy YiUx. It sometimes spreads con- 
siderably in coppice coupes and keeps back the young shoots tlmugh 
the damage is soon out-grown. In garden hedges ife is a more serious 
nuisance and the only remedy when the attack is bad is to cut the 
hedge down to the ground. The seed germinates on the ground in the 
usual marner, but as soon as the seedling has attached itself to a host 
plant the root dies and the plant becomes wholly parasitic. ^ 

IroMQSA, Linn.— A large genus of about 300 species of twining herbs 
or shrubs. Corolla usually large, limb plicate. Stamens unequal, 
anthers often ultimately twisted. Ovary S-celled, 4-ovulcd, rarely 4- 
cellea, 4-oniled: style filiform; stigma entire or 2-globose. Capsule 
4-3-(rarely sub-2-) valved. 

Ipomcea sinttata, Ortega . — An ca tensive twining shrub, Lcvives 2-4 
inches diameter, palmately cut nearly to the base into about 7 lanceo- 
late pinnatifid segments, flowers about 1 inch across, white on axillary 
1-2-flowered peduncles. Sepals ‘8 inch long, glabrous, elliptic-oblong. 
Corolla earapanulate. Capsule ‘6 inch diameter, glabrous. 

Indigenous to tropical America. Occasionally grown in gardens 
and sometimes found as an escape in hedges, &c., in moist places, c.p., 
Obanga Manga, Lahore, Madhopur. 

Ipomoea palmata, FonJe . — ^A slender climbing shrub. Leaves 1-3 
Inches diameter, out nearly to the has« into about 7 elliptic or lanceo- 
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late entire lobes. Flowers 2-3 inches across, purple, in axillary often 
2 fJov/ered cymes. Sepals *25 inch long, broadly ovate. Corolla oam- 
panulate. Capsule *5 inch long, ovoid, glabrous. 

Indigenous or naturalized in most tropical countries. Cultivated 
in gardens in the plains and known as the “ 'Ra\lwa>i Cn’Cin as it is 
often the piincip'il dccrrative plant grown at jj-iihvay Stations. 
Flowers almost all the year. 

IpoaiosA OARNEA, Jaoq , — stout shrub with milky juice, suberect or 
climbing to a height of 20 feet. Leaves about 4 by 2 inches, ovate or 
orate-lanceolate, long acuminate, base cordate, entire, glabrous, soft 
and somewhat fleshy; petiole about 2*5 inches long. Flowers large, 
rose, 2*5 inches long, 2 inches across, in axillary cymes, peduncles 2-4 
inches long. Sepals *2 inch long, broadly ovate. Corolla campanulate, 
narrowly cylindric for about *2 inch at the base, suddenly widened at the 
top. Capsule *5 inch long, glabrous. Seeds silky. 

Indigenous to South America. Cultivated in the plains especially 
at Eaihvay Stations. In flower all the year except the coldest months. 
Easily grown from cuttings. 

Ipomcea Lbarti, Pace #.— a climbing shrub. Leaves 3-5 inches long 
and broad, mostly deeply 3-lobed, pubescent on both surfaces, base 
cordate, apex acute; petiole slender, nearly as long as the blade. 
Flowers 3-4 inches long and as much across, bright violet-blue when 
fresh with five narrow pinkish bands, in axillary cymes. Sepal about 
•7 inch long, linear-lanceolate. Corolla campanulate, suddenly widened 
at the mouth. 

^ Indigenous to South America. Often cultivated in gardens in the 
plains and flowers very profusely. 

LXIV. 80LANAGE/E. 

Herbs or shrubs, erect, trailing or soandent, rarely trees. 
Leaves alternate or on flowering shoots usually in unequal pains, 
never truly opposite, entire, lobed or pinnate; stipules 0.. 
Flowers regular, bisexual, rarely unisexual, solitary or cluster- 
ed or in cymes, often extra-axillary; braJots and bracteoles 0. 
Calyx inferior, limb usually 5-lobed or -toothed, usually persis- 
tent, often accrescent. Corolla very various in form, often 
plicate; lobes usually 5, contorted, in duplicate- valvate or im- 
bricate. Stamens 6, inserted on the corolla-tube; anthers 
ovate or oblong, dehiscing by apical pores or longitudiuLil:^ 
Ovary 2-celled or imperfectly 1- or 4-celled or iTiiely 3-5-?5L- 
led; ovules many, on prominent peltate placentas; style sim- 
ple ; stigma usually 2-lobed or -partite. Fruit a berry or cap- 
sule. Seeds often discoid with a pi^d testa. Dxsteib. % 
fairly large family in the warmer regions of the whole world. 

Corolla rotate or campanulate. 

Calyx in fruit not overtopping the berry; 
stamens dehiscing apically ... 1. Solarium. 

Calyx in fruit enclosing the berry; sta- 
mens dehiscing longitudinally ... 2. Withania. 

Oorolla-tuhe cylindric ... 8. Lyoium. 
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1. SOLAN UM, Linn. 

(Tlie classical name of Solanuni nigrum^ Linn.) 

Herbs, slirubs or trees, prostrate, erect or climbing, armed 
or not. LeaYes alternate or subopposite, entire, lobed or pin* 
natifid. Flowers white, yellow, violet or red, in cymes, racemes 
or panicles, rarely solitary. Calyx 5- or 10-tooth.ed or -fid, un- 
altered or somewhat enlarged in fruit. Corolla rotate or widely 
campanulate, limb plicate usually 5-lobed. Stamens usually 6 
in the corolla-throat; filaments short; anthers connivent or 
united, dehiscing by terminal pores or short slits. Ovary 2- 
celled, rarely in cultivated forms 3-4-celled : style columnar ; 
stigma small* Serry globose or elongate, small or large. Seeds 
numerous, discoid. Distrib. Species over 700; warmer re- 
gions of the globe, most numerous in' America. 

Herbaceous members of this genus are S, tuberosum, Linn., the 
Potato and fif. Melongeua, Linn., the Brinjal. The latter when grow- 
ing as an escape from cultivation is very prickly and much resembles 
~S, incanum of which it is probably a cultivated form. 

Unarmed. 

Subscandent, glabi’ous or nearly so . . 1. S. Dulcamara. 

Erect, woolly-tomentose ... 2. v erb a sci folium. 

Prickly. 

Leaves exceeding 2 inches in length; calyx-lobes 
triangular. 

Flowers all bisexual, racemose; berries 
•3 inch diameter ... ... 3. 8. indicum. 

Flowers polygamous, the bisexual soli- 
tary; berries *7-1 inch long ... 4. 8. incamtm. 

Leaves less than 2 inches long; calyx- 
lobes linear ... 6. 8. gracilipes. 

1. SoLANtJK Duloakaea, Linn . Sp . PI. (1763) p. 186. — A 
•sub-erect shrub with loug climbing or trailing more or less her- 
baceous branches, glabrous or nearly so. Leaves 1-3 inches 
long, ovate or oblong, acuminate, entire, lobulate or almost 
pinnate, thin, membranous, base usually rounded, sometimes 
abruptly narrowed into the petiole or cordate ; petiole ;6-l inch 
long, slender. Flowers -3- *6 inch across, purple, in laxly 
panicled drooping cymes 2-5 inches across. Peduncle *2-1 inch 
long, slender; pedicels *3—5 inch long, filiform. Calyx^less 
than •! inch long, teeth very short, obtuse. Corolla *2-3 inch 
long, deeply lobed ; lobes oblong, obtuse, puberulous on the 
margins, reflexed. Filaments glabrous, anthers oblong, obtuse. 
Ovary and stylo glabroizs. Berries *3 inch diameter, red, glo- 
bose, glabrohs, supported by the slightly or.largod ?;aucer-sha))ed 
calyx. Seeds minutely pitied. Woody Nightshade. 

Himalaya 6-8,000 feet from the Indus eastwards, iu moist forest 
under-growth. Comnion in Hazara and fairly common in Bnshabr. 
Flowers: July — ^August. Distetb. Westwards to Europe and east- 
wards to Japan. 
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2. SoLANTJM vERBASGiFOLruM, Linn. Sp, PI. (1753) p. 
184. — tall erect solt-wooded slinib or small tree, clotlied al- 
most all over witb a dense yellowisli-grey tomentnm of scurfy 
stellate hairs. Leaves 4-10 by 2-5 inches, elliptic-lanceolate 
or elliptic-ovate, acuminate, entire, velvety-pubescent above, 
densely woolly beneath, base acute or sub-rhomboid, rarely 
rounded, lateral nerves about 8 pairs; petiole 1-2 inches long. 
Flowers about *5 inch across, white, in woolly dichotomous 
cymes about 2 inches across ; peduncles 1-4 inches long, at first 
apparently terminal, afterwards becoming lateral; pedicels 
•1-2 inch long, stout. Calyx *25 inch long, densely woolly, 
turbinate, lobes •! inch long, deltoid. Corolla about *5 inch 
long; lobes *3 inch long, elliptic-lanceolate, acute, tomentose 
on the backs. Filaments glabrous, anthers oblong, obtuse. 
Ovary hairy; style glabrous. Berries -S-'b inch diameter 
globose, 3 ^ellow, stellately pubescent, supported by the cup- 
shaped calyx, the lobes of which are enlarged but ranch shorter 
than the berry. 

Sub-Himalayan tract and adjacent plains from the Indus east- 
wards, in moist shady places, ascending to 5,000 feet in the hills. This 
:plant with the increase of irrigation is extending its range. It is 
fairly common along water-channels in Changa Manga and in similar 
places elsewhere. In flower or fruit throughout the year. 

3. SoLANTJH iNDicTJM, lAun. Sp. PI. (1753) p. 187. — ^An 
erect woody undershrub 1-6 feet high, branches tomentose 
aimed with recurved prickles -2 inch long. Prickles on the 
petioles and leaves, yellowish, straight. Leaves 2-6 by 1-3 
inches, ovate, suhentire, sinuate or lobed, stellately pubescent 
above, tomentose beneath; base cordate, truncate or cuneate, 
often unequal-sided ; petiole -5-1 incb long. Flowers *7-1 inch 
across, blue, in extra axillary racemose cymes ^ 1-5-2 inches 
long; pedicels *3-5 inch long, tomentose, often prickly. (Jalyx 
•15 inch long, tomentose, teeth triangular, acute. Corolla -3-5 
inch long, stellately hairy without, nearly glabrous within; 
lobes as long as the tube, oblong, sub-a)cute. Filaments very 
short, glabrous ; anthers oblong-lanceolate. Ovary often hairy 
at the top ; style stellately hairy, curved at the apex. Berries 
•3 inch diameter, globose, yellow when ripe, glabrous or with 
a few stellate hairs at the apex, supported by but much exceed- 
ing the usually prickly calyx. Seeds very minutely and incoiiai 
spicuously lacunose. 

Sub-Himala 3 ran tract and plains, fairly common in waste places. 
In flower or fruit aU the year round. j 

4. SoiiAXTJM ixcAXTiM, lAnn. 'Sp. PI. (1753) p. 188.— hA’ 
plant closely resembling S. indiciim. Peduncles usually pair- 
ed, one bearing a solitary fertile flower and the other usually a 
xacemose cyme of male flowers. Calyx -3 inch long, cleft near- 
ly half-way down. Corolla *7 inch long; lob^ short, broadly 
deltoid, tomentose outside except on the broad infolded portion,; 
tomentose towards the tips within, Bernes ^7-1 inch diameter,; 
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globose, yellow. SeocLs iniiiiilely pitied. Olber^dso as for 
indicum, S, coagiilaiis, Forsk. FI. Brit, Iiid. I\ , p. 23(5. 

Sub-Himalayan tract and plains from tlie Indus ojistwards. Salt 
Kange, Pabbi Hills. Fairly common. In flower or fruit all the year 
round. The cultivated JB'rhijal, S, l^lclongcvici^ Linn., is a herbaceous 
plant with white or nearly black globose^ or ellipsoid fruits, but doea 
not appear to differ from B. incanuni in any constant cliaracter,. 
.Wlien neglected it is apt to produce small yellow fruits much like 
those of S. tncanurn, 

5. SobANTJM GliAciLiPES, Dcnc, in Jacqucm, Toy, Bat. 
(1844) p. 113, t. 119. — ^An underslirub witk slender branches 
stellately scurf y-tomentose when yonng and more or less armed 
with straight or recurved prickles with broad conical bases. 
Leaves *7-1 -5 inches long, suborbicular, obtuse, more or less 
stellately pubescent on both sides or glabrous, base cordate, 
truncate or cuneale; petiole •7-1-2 inches long, vslender, stel- 
lately tomentose, sometimes prickly, very narrowly winged in 
the upper part by the decurretit leaf-blade, Flowers -G inch 
across, white or lavender, in few-flowered fascicles, sometimes 
solitary; poduuds filiform, -7-1-5 inches long, tomentose, not 
prickly, fhnyx -2 inch long, pubescent, lobes linear from a 
triangular base. doroUa -4 inch long, stellately pubes<'(*iil 
outside, cleft more than half-way down ; lobes oblong, sul)- 
acute. Filaments almost 0; anthers linear-oblong. Ovary 
glabrous or with a few stellate hairs at the apex ; style glab- 
rous. Berry -25 inch diameter, globose, glabrous, orange-red. 
Seeds minutely tuberculate. 

Plains of tlie Punjab from the Jhelnm westwards. Sind, Ti^ans- 
Indits. Flowers : December — January. Grows under the sbolter of 
large bushes, not common. Has been found at Multan and ICot Lakh- 
pat. 

The following woody climbers belonging to this genus are 
cultivated : — 

SoLANUM jASMTNOinss, Faxt , — ^Leaves 1-5-2 inches long, ovate- 
lanceolate, glabrous except in the axils of the nerves beneath. Flowers 
•6 inch across, white, in many-flowered cymes. Calyx-lobes ovate, 
small. „ 

A native of Brazil. Grown in gardens in the plains and hills. 
Flowers; March. Commonly cultivated in Simla, flowering in June— 
October. 

SoLANUM SEAFOETiriAKXTM, Andt . — ^Leaves including the petiole 4-5 
inches long, pinnate below, lobed in the upper half, lobes and leaflets 
7-9 glabrous or nearly so. Flowers -5 inch across, blue, in many 
flowered cymes. Calyx cyathiform, lobes subobsolete. Berries *4 inch 
diameter, globose, red. 

A native of tropical America. Does well in the Sub-Himalayan 
tract hut not very well in the plains. A variable plant in its habitat; 
the above description only covers the form cultivated in India. 
Flowers: August. 

Several erect shrubby species are cultivated in gardensT — 

SoLANtTM PsEunoCAPSictTM, lAnn , — ^An erect much branched bushy 
shrub, 2-3 feet high. Leaves 2-2-5 inches long, lanceolate, narrowed 
at both ends, glabrous, entire or sinuate; petiole short. Flowers *4 
inch across, extra-axillary, solitary or in 2-4-flowered cymes ; pedicels *2 
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incli long in flo^ver, *5 lono; in fm^t Calyx *2 incli long, cleft fewo- 
thirds the way down; (.''■■'n'a-is slightly enlarged in fruit, 

spreading or reflexed, ' o'-ol:,! •• .■)-./ 'f,ed, white. Berries *6 inch 

diameter, bright-red, g'c'^ric. 

Native country uncertain. Indigenous or naturalized in Australia, 
South Africa, China, Bourbon, Madeira, the Azores and Brazil. Com- 
paratively recently introduced in Simla and grown for its brightly 
colored berries; planted near native huts and spreads freely down the 
hillside into Government Forest. It is likely to become abundant as it 
is apparently not eaten by cattle or goats. Has already spread for 
3 or 4 miles from Simla. It is occasionally found self-sown near Chamba, 
but is not naturalized there yet. 

SoLANUM B,antonnetii, CciTr. — ^An erect shrub 6 feet high. Leaves 
2-3 by *8-1*2 inches, rhomboid-lanceolate, narrowed at both ends; 
petiole *5 inch long. Flowers *8 inch across, purple, on slender pedi- 
cels *o inch long. Calyx eyatliiforni, teeth minute. Corolla funnel- 
shaped, 5-aiigled. 

Indigenous to Argentina. Cultivated in the plains and flowers very 
freely from May to August. Does very well in Chamba. Easily grown 
from cuttings. 


2. WITH AN I A, Paiiq. 

(In honor of H. Witham, a British geologist and writer on fossil 
botany of the 19th centuty.) • 

TTnarmecI sliriibs ox" iindersliriibs, often lioary tomen^ose. 
Leaves entire. Flowers small, fascicled, sLortly pedicelled, 
sometimes dicecions.' Calyx 'campanxilate, 5-6-tootlied, ac- 
crescent in frnit. Corolla campanulabe, lobes 3-6, abort, val- 
vate. Stamens inserted at tbe base of the corolla-tube ; antbers 
dehiscing longitudinally. Ovary 2-oelled; ovules numerous; 
style linear ; stigma shortly 2-fid. Berry globose, enclosed in 
the enlarged calyx. Seeds discoid. Distbib. Species 5; 
S. Europe, W. Asia in warm dry regions, Africa and the Oa* 
nta*y Islands. 

Leaves thin, ovate; flowers bisexual; berry 

loosely enclosed in the calyx ... 1. TT. somnifera. 

Leaves thick, oblong-lanceolate ; flowers 
unisexual; berry tightly enclosed in the 
calyx ... 2. TF. coagulans. 

1. WiTitANiA SOMXIFEBA, Dunal^ in DC, Prodr, XITI 
part ] (1852) p. 453 . — An evergreen undershrub 1-5 feet high, 
branches clothed with mealy stellate hoary tomentum. Leaves^ 
2-5 by 1-3 inches, ovate, subacute, entire, thin, more or less 
]n'.bescei)t especially along the nerves, base narrowed into the 
petiole; petiole *3-1 inch long. Flowers greenish or lurid- 
yellow, *2 inch across, usually about 6 together in a sessile or 
nemdy sevssile umbellate cyme ; pedicels 0-2 inch long. Calyx 
in flower *2 inch long, mealy-tomentose ; teeth acute, nearly 
equalling the tube. Corolla *25 inch long; lobes very short, 
tomentose outside. Anthers broadly ell^tic, shorter than the 
filaments. Stigma clavate. Berries -25 inch diameter, red, 
globose, smooth, enclosed in the inflated membranous calyx 
which reaches more than 1 inch diameter and is globose, slight- 



372 


loXIV. SOLANACEiE. 


ly 5-aiigled, pointed witli the connivent calyx-teeth and bourfy- 
pubescent outside Seeds -1 inch diameter, yellow, somewhat 
scurfy. iVern, Agsend^ ahsan. 

Plains of the Punjab, common in weedy places', also in the Sub- 
tract ascending to 6,000 feet. The roots are used medi- 
..'r auci the fruit possesses tlie same property of eongulating milk 
as that of tlie following species. In flower or fruit tlirougliout the 
year. 

2. WiTHANiA COAGULANS, Dunal, in DC. Praclr. Xlil 
part 1 (1852) p. 685. — rigid shrub 1-3 feet high, branches 
clothed with dense grey or yellowish tomentum. Leaves 1-3 
by *4-2 inches, usually lanceolate-oblong, sometimes ON^ate, 
obtuse, entire, clothed with a minute i)ersistent not easily de- 
tachable greyish tomentum which makes the leaves thickish, 
usually of a dull uniform greyish color on both sides, base nar- 
rowed into a stout petiole which is up to -5 inch long, but oflen 
indistinct. Flowers •3-4 inch across, yellow, dicccious, in 
axillary clusters; pedicels 0-2 inch long, deflexed, slender* 
Calyx in flower -2-25 inch long, tonieniose, teeth triangular, 
.nearly half the lengih of tlicj tube. Corolla *3-4 inch long, 
stellately mealy outside, divided one-third the way down. Sta- 
mens in the male flowers equalling the corolla-tube, anthers 
oblong usually longer than the filaments; in female flowers 
scarcely half the length of the corolla-tube. Ovary in the male 
flowers without style or stigma; stigma mushroom-shaped, 2- 
lamellate in female flowers. Berries *3-5 inch diameter, 
globose, red, smooth, closely girt by the enlarged somewhat 
leathery calyx which is scurfy-tomentose outsitle. Seeds *1 
inch diameter, dark-brown, somewhat ear-shaped, glabrous. 
Vern. panifhmd (=cheesG-makor), panir. 

Plains of the Punjab between the Jhelum and the Indus, Salt 
Eange, Cominon Trans-Indus. Also in the Sutlej Valley, Nirth to 
Kilba and in Almora. The fruit is used as a substitute for rennet 
to coagulate milk. The distribution of this plant is curious and Brandis 
(Indian Trees, p. 715) says, the locality Sutlej Vailoy 3,000 fnet re- 
quires verification.’’ The Himalayan specimens tend to have larger, 
somewhat thinner leaves, which are not so grey and smaller anthers; 

I can find no specific difference such as one might expect. A similar 
distribution is found in the case of Oapparis spinosa. Flowers; No- 
vember — ^April, 

3. LYCIUM, Linn. 

(From Luhion, a name given to Bhamnus by Dioscorides, as com- 
ing from Lycia, in Asia Minor, Distrib. Species 40; temperate and 
dBub-tropical regions.) 

•Ltcitjh EIJROPJ3TJM, Linn. Sp.. FI. (1753) p. 192. — 
nearly glabrous strub 4-6 feet high, twigs slender whitish or 
pale-grey shining, axmed. with axillary and terminal slenden 
sharp thorns which sometimes bear leaves and flowers. Leaves 
often fascicled on dwarf shoots, very variable, up to 2 by *6 
inch, oblong-lanceolate, narrowed at both ends or oblong-spa- 
thulate and narrowed at the base or linear and acute or obtuse,- 
:glabrous or nearly so; petiole *1 inch long or almost 0. Flowean# 
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•3-4 incli across, wtite or pale-purplish., solitary or in fascicles 
of 2-5 ; pedicels •2-3 inch long. Calyx *1-15 inch long, cam- 
panulate ; teeth usually 5, triangular, acute, minute. Corolla 
•4-5 inch long, cylindric, widened slightly upwards; lobes 
usually 5, -1-15 inch long, spreading, imbricate. Stamens 
/scarcely exserted, filaments glabrous. Ovary 2-celled, glab- 
rous, . seated on a large membranous cup-shaped disk : stylo 
glabrous, shortly exserted ; stigma capitate, 2-lamellate. Berry 
*25 inch diameter, globose, bright-red supported by the slightly 
enlarged calyx which is irregularly lobed or 2-lipped. Seed# 
many. L, harharum of FI. Brit. Ind. IV, p. 241, exparte. 
L. indicum^ Wight. L, EdgeioortJiii Dunal. Vern, Kangu, 

Plains of the Punjab, in dry places, Delhi, Hissar, Lahore, Changa 
Manga. Fairly common. Flowers : October — ^Marcn. The fruit ia 
edible. (I cannot the plant referred to L. harharum hy 

Cooke, FI. Bomb, li, 272, from the above, nor do any of the Punjab 
specimens I have seen differ in important characters from L. europceum, 
Baluchistan specimens also referred to Z. harharum are distinct, 
having the corolla funnel-shaped with lobes nearly as long as the tube 
and stamens distinctly exserted.) 

OESTUcrM, Linn. — Shrubs. Leaves alternate, entire. Flowers in 
cymes, axillary or fascicled running into terminal panicles or in lateral 
panicles. Calyx campanulate or tubular, 5-toothed or -fid. Corolla 
tubular-funnel-shaped, usually slightly widened evenly from the base 
upwards; lobes 5, short, spreading, induplicate- valvate. Stamens in- 
serted in the middle of the tube or higher, included; anthers short. 
Ovary 2-celled; style filiform ; stigma dilated. Fruit a berry. Dia- 
TRiR. Species 140; all American. 

The Cestrxxms are free-flowering shrubs common in gardens. They 
are easily grown from cuttings. One species C. Farqui^ L^Herii. I 
have found growing as if wild in Abbottahad. 

Obsteum atthsSntiaottm, Lindl . — Leaves ovate-lanceolate, about 4 by 
t inches. Flowers -8 inch long, *4 inch across, orange. Calyx '3 inch 
long, tubular. Filaments pubescent in the lower adnate half, frea^ 
above with a fleshy obtuse thick appendage at the base of the fro# 
portion. 

Cultivated in Abbottahad, 4-6 feet high. Flowers in December, 

Cesteum PARQuijX’iTrr/f. — ^Leaves foetid when bruised lanceolatey 
variable in size. Flower *6 inch long, -4 inch across, dirty yellowish 
green, lobes 5-6. Calyx -15 inch long, campanulate. Filaments pube- 
scent in the lower adnate half, free above, tumid but not appendaged 
at the base of the free portion. Berry black, ovoid, -3 inch long. 

Cultivated in Lahore and Abbottahad, 2-4 feet high. Flower® 
more or less throughout the j^ear. 

Obstetjm nootttenum, Linn . — Leaves lanceolate, about 4 by I'S 
inches. Flowers -7 inch long, *4 inch across, pale yellowish, very fra- 
grant at night, in lateral nearly leafless or terminal more or less leafy 
panicles. Calyx '1 inch long, campanulate. Filaments with a line of 
hairs in the lower adnate portion, free and glabrous in the upper fourth 
with a long sharp conical tooth at the base of the free part. Berrio* 
white. 

Cultivated in Lahore, 6-9 feet high. Flowers : August — October. 

Datuea, Linn . — ^Herbs or shrubs. Le<aves large, entire or coarsely 
sinuate-dentate. Flowers large, purple or white, solitary, erect or 
pendulous. Calyx long, tubular, herbaceous, 5-toothed; in fruit cir- 
cumsciss above the base, the upper part deciduous. Corolla tubular- 
funnel-shaped, wide, plicate, entire or shortly lobed, lobes often acumi- 
nate. Stamens inserted near the base of the corolla-tube, included ^ 
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filaments filiform 5 anthers linear, dehiscing longitudinally. Ovary 2- 
cr «nurmus]y ^-celled,; ovules many; style filiform; stigma 2-lobecl 
jTr '. : r jnij'sinc'. Disthib. Species about 12; temperate and trop> 
cal. 

Capsule ovoid or globose, echinate; coarse herbs or undershruba. 

Capsule deeply 4-valved erect; corolla o- 
toothod. 


FI oners uhit^ 
i .jv.oici purple or blue 


1. D. Stramonium. 

2. D. Tatula. 


Capsule opening iT'i'ognljn-ly near the 
apex, refiexed 01 

Plant densely :;.ev'Cii-grerj. tomen- 
tose ; corolla white, 10- toothed; 
capsule with slender spines ... 3. D. Mefel, ' 

Plant glabrous or nearly so; corolla 
5-toothed, usually pui'plish outside; 
capsule with blunt tubercles ... 4. D. fastuosa. 

Plant glabrous or nearly so; corolla 
5-toothed, white or creamy; capsule 
with sharp spines ... 5. J), alha. 

Capsule lanceolate, smooth; a soft wood- 
ed-shrub ... 6. D. suaveoleois. 

1. Datura Stramonium, Linn , — coarse annual 2-4 feet high, 
glabrous or x>uberulous. Leaves about 7 inches long. Corolla 3-6 inches, 
long, white, ascending ; lobes 5, cuspidate. Capsule erect, ovoid, 
crn'crccl wifcli ligicl long and short prickles. Seeds nearly black. ‘r'’e 
Thont-Apx)ln, Vorn. dhcitivva, 

Sub-Himalayau tract ascending to 9,000 feet. CJommon in waste 
places. The seeds are poisonous and are commonly used by criminals. 

2. Datura Tatula, Linn , — Similar to the above but stem usnallv 
tinged with purple. Leaves often cordate at the base. Flowers larger, 
bluish or purple. Prickles on the capsule mostly of one 


Distribution as for the above but not so common. 


3, Datura Mrtpl, Linn , — A coarse peronninl herb, 3-4 feet higli. 
Corolla 6 iuchos long, white tinged with green !)elow, vertical; limb 
30-tooihed. CSipsiile glo])oso. Seeds pale brown. 

Sub-Himalayau tract ascending to 3,000 feet and in the plains^ 
Supposed 1(1 be the most poisonous kind of (Ihaiunx, Stem and leaves 
•covered with foetid glandular pubescence. Ciianga-hranga, very corn- 
men in unirrigated places. Rawalpindi, Kaika. 

4, Datura fastuosa, lAnn. — ^l^lrect 4-5 feet high, stems woody 
below, purplish towards tho tips. Leaves up to 3 inches long, ovate- 
lanceolate, acuminate, sinuate or repand-dentate, base unecpially cime- 
ate. Flowers erect, often double in cultivation. Calyx about 2 inches 
long, base refloxed in fruit. Corolla 5-7 inches long, violet or purplish 
outside, white within, lobes 5, long-cuspidate. Capsule globose. Seeds 
pale brown. 

Cultivated in gardens and often found growing spontaneously. Old 
specimens are easily recognized by the woody stems. 

5, Datura alba, Nees . — Similar to the above and perhaps only a 
variety. Flowers always single, white or rrearn v •. h pale 
brown. 


Distribution as for D, fastnosa from wln’ch fi-for b-yg to Dnthie FL 
Upper Gang. Plain JI, p. 132, it also differs iu ‘k-j.- ■ jc'-s woody and 
having a .smaller calyx and corolla both of which are puberulons outside, 
Chan ga-Manga. 

6. Datura ruaveolens, U . <f’ B , — A shrub 6-8 feet high, branches 
stout. Leaves 5-8 inche.s long, elliptic, narrowed at both ends, sidv 
entire. Flowers white, very sweet-scented at niglit. Corolla 10 incha^s 
long, 5 inches across, pure white, pendulous. Fruit *4 inch long, lance- 
olate or narrowly oblong, not echinate. 
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Cultivated in gardens and grows easily from cuttings. A very 
sliowy easily-grown plant wliicli thrives in wet places such as the banks 
of a stream. It does well in the Sub-Himalayan tracr but badly in the 
plains. A native of Mexico. 

Capsicum, Linn. (The Ghilli.) — ^These plants are well-known and 
easily recognized by their pungent fruits. Numerous varieties are cul- 
tivated by Europeans and natives and are now usually referred to two 
species. Vern. mirich, Idl mirich. 

Capsicum annuum, Linn. — ^Pedicels solitary, erect or reflexed. 
Fruit erect, spreading or pendent, usua]ly longer than the pedicels. 
Usually herbaceous sometimes suffruticose. 

Capsicum pputbscens, Linn. — ^Pedicels 2 or more, erect. Fruit 
always erect, shorter than the pedicel. Shrubby. 

CYPHOMANDitA BETACEA, Sendt. — The Tree Tomato. — A South Ameri- 
can shrub occasionally cultivated. In the plains it is a failure as it 
cannot resist the monsoon and in the hills it is usually killed by frost 
in the first winter but nevertheless will fruit if planted early and is 
useful in fruiting at a time when fruit and vegetables are scarce 

LXV. SCROPHULARI ACE/E. 

Herbs rarely shrubs or trees. Leaves usually opposite; 
stipules 0. Flowerfij^sually bisexual, pentamerous and zy- 
gomorphio. Calyx interior. Corolla hypogynous, more or les« 
2-lipped. Stamens usually 4, didynamous, with or without a 
rudimentary fifth. Ovary usually 2-celled; ovules usually 
many. Fruit usually a capsule. Distbib. A large herbace- 
ous family containing no indigenous woody plants but the fol- 
lowing are cultivated : — ' 

Kussblia junoba, Z%cc . — shrub 3-4 feet high with long rush-like 
ribbed green stems, branches very slender, whorled. Leaves small, 
whorled, the upper opposite, -1 inch long, linear. Flowers '8 inch long, 
scarlet. Calyx -1 inch long, carapanulate. Corolla tubular ; limb small, 
•4 inch across, 2-lipped, sitb-equally 5-lobed. Stamens 4, didynamous 
included. Fruit a capsule. 

Indigenous to Mexico. Commonly grown in gardens in the plains. 
Flowers freely most of the year. 

Kusseuta saembntosa, Jacq. — ^A shrub 3-4 feet high, with long rib- 
bed green stems. Leaves opposite or whorled, •5-2*5 by *3-1-3 iricbcs, 
'ovate, acute, coarsely crenate-serrate ; petiole •l-*2 inch long. Flowers 
*3 inch long, scarlet, in axillary panicles composed of many-fiowered race- 
mes *5-2 inches long. Calyx *1 inch long. Corolla *15 inch across. 

Indigenous to Mexico ascending to 8,000 feet. Sometimes grown 
in gardens. 

Paulownia iMPEEiAiiis, Sich. S Zucc. — ^A deciduous tree 40 feet 
high. Leaves opposite or ternate, large, up to 2 feet across on vigorous 
shoots, ovate, cordate, sometimes slightly lobed, softly tomentose on both 
sufaces becoming less hairy above when mature : petiole long. Flowers 
large, violet, appearing before the leaves. Corolla- tube 1*5 inches long, 
limb 2 inches across. Capsule neai’ly 2 inches long, ellipsoid, beaked. 

Indigenous to Japan. Cultivated in Abbottabad and Simla. An 
ornamental plant of very rapid growth but requires good soil. Pro- 
pagated by root-cuttings Deserves to be mgre widely planted for 
ornament. It cannot stand the monsoon in the plains. 



876 


tXVI. SIGNONIACE^. 


LXVi. BICNONIAGE/E. 

Trees or shrubs, very often climbing, very rarely imdes. 
shrubs or herbs. Leaves decussate, usually compound, stipules 
0. Leaflets usually entire. Flowers usually showy, zygomor- 
phic, bisexual, in racemes or panicles, usually terminal ; bracts 
0. Calyx gamosepalous, often closed in bud and opening irre- 
gularly or spathaceous. Corolla gamopetalous, usually tu- 
bular-ventriculose, somewhat 2-lipped; lobes 5, imbricate in 
bud. Stamens 4, didynamous, sometimes only 2 fertile, often 
with an imperfect (rarely perfect) fifth, insei’ted in the lower 
jjart of the corolla-tube; anthers 2-celled, dehisicing by longi- 
tudinal slits, cells parallel or divaricate. ^ Disk usually pre- 
sent, annular or cushion -like. Ovary superior, 2_-oe_lled ; ovules 
numerous ; style long, glabrous ; stigma of 2, elliptic, flattened 
lobes. Capsule usually elongate, loculicidally or septicidally 
2-valved, valves separating from the septum which is thin or 
thick and corky. Seeds usually much compressed and promi- 
nently winged. Distrib. A large family of the tropics, 
most numerous in America, a few in warm temperate regions. 

Leaves simple ... 1. Tccoma. 

Loams piiiiiato 2. f>tcreoiipermum* 

Leayes 2-3-pmiiai:e ... 8. (h'oxylum. 


1. TEGOMA, Jiiss. 

(Derived from a Mexican name TecomaxochitL) 

Struts, rarely trees, erect or scandent. Leaves opT) 0 ^:fe,- 
simple or pinnate; leafleis often dentate. Flowers in termi- 
nal racemes or panicles. Calyx tubular-;**/.'.;.: ‘'Zixl:. sxib* 
equally 6-dentate. Corolla-tube elongate, straiglit or curved, 
throat little or much dilated; lobes 6, erecto-patent or spread- 
ing. Stamens 4 ; cells at first parallel tben divergent or divari* 
eale. .Disk usually annular. Capsule linear or narrowly ellip- 
tfc, straigM or curved, more or less compressed parallel to the 
septum. Disteib, Species 80; mostly American. 

TeooMa xjndtjlata, G . Don , Gen . Syst . IV (1837). p. 223. — 
A shrub or small tree, nearly leafless for a short time when in 
flower ; bark on old stems dark-grey or reddish-brown, rough 
twigs terete, rather slender. Leaves simple, 2-4 by -5-1 inch, 
sometimes smaller, ohlong or linear-oblong, entire, glabrous, 
dull greyish-green on both sides, apex obtuse; petiole *3-7 inch! 
long, slender. ^ Flowers 2-3 inches across, from pale-yellow to 
deep-orange, inodorous, in few-flowered corymbose racemes 
terminating short lateral branchlets; pedicels -3-5 inch long. 
Calyx 4-6 inch long, campanulate; lobes broadly ovate, ob- 
tuse. Corolla 1 •5-2*5 inches long, campanulate; lobes subequal, 
spreading. Stamens exserted ; anther-cells divergent pendu- 
lous. Disk cup-shaped. Capsule 8-12 by *4 inch, slightly 
curved, smooth, valves thin. Seeds <7-1*2 by *3-4 inch 
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including the membranous wing wbicb. extends all round tKeJ 
nucleus and is elongate at the ends, nucleus -S-’i by *2-25 
in(ch, much compressed. Tecomella undulata, Seem. Vern* 
Lahum. 

From Delhi along the Siwaliks and Outer Himalaya ascending t^ 
4,000 feet to the Indus. Salt Range. Not common in the Punjab but 
frequent Trans-Indus. Usually a large shrub found in small patches but 
when cultivated reaches 7-8 feet in girth and 40 feet in height. Wood 
greyish or yellowish-brown, close-grained, mottled with lighter streaks,' 
tough, strong and durable, works and polishes well. The plant seems 
to be remarkably resistent to fire. I have soon specimens 10-15 feet 
high growing amongst shrubs of almost the had been 

killed or badly injured by fire though the i'’'-:*- ro signs of 

even having been scorched. According to Brandis it is easily raised, 
from seed or cuttings, and as it stands drought well it should be usefui 
for afforestation works. Planted occasionally in gardens for ornament.. 
Flowers. March — April. 

Several exotic miembexs of tlie genus axe to be seen in gar- 
dens. 

Teooma STANS, J'lm . — ^A large shrub or at times a small tree. Leaves 
7-10 inches long, pinnate. Leaflets usually 7, 3-4 by *7-1*5 inches, lan- 
ceolate, long-acuminate, serrate, glabrpns or pubescent. Flowers 1 incK 
across, yellow, in terminal panicles. Calyx *15 inch Jong, teeth veiy 
small. Corolla 1*5-3 inches long; tube shoft, slender; throat ample, 
cnmpanulate. Capsule 6 by '3 inch, rather strongly compressed. Sf>eno^ 
Jobium stems, Seem. 

Native of Tropical America. Often grown In gardens in the plains 
and flowers freely. It is naturalised in some parts of India but not 
in the Punjab as yet. Flowers : September — ^April. 

Tsooma eadxoans, Ifttss , — deeiduoua shrub climbing by means ctf 
adventitious roots. L/eaflets 7-11, l*5-4*5 by '*8-1*8 inches, ovate, aeiiMi- 
nate, coarsely serrate, somewhat hairy on the nerves beneath. Flewers 
3 inches across, scarlet and orange, in terminal corymbs. Calyx nearly 
1 inch long, tubular, cleft one-third the way down, teeth with several 
conspicuous glands on the backs. Corolla 2*5-3 inches long, straight.' 
Stamens included. Campsis radicans, Seem. 

Indigenous to North America. Cultivated in Lahore and Abbott- 
abad. Flowers : September. 

Teooma GUANiurLORA, Delaun. — Yery similar to T. radicans but 
leaflets glabrous; calyx 1*3 inches long, cleft nearly half-way down, lobea 
glandular; corolla broader and shorter, not twice as long as the calyx. 
Campsis chinensis, Voss. 

Indigenous to China and Japan. Cultivated in gardens in the 
plains and-Jn the hills, flowers: September. 

Teooma oapensis, LindL — ^A rambling shrub 6 feet Mg:h. Leaves 2-5 
inches long, leaflets 5-9, *5-1*2 inches long, broadly elliptic, obtuse, ser- 
rate, bearded in the axils of the nerves beneath, the terminal leaflet 
larger -7-2 inches long, acuminate. Flowers 1 inch across, orange red 
or scarlet. Calyx •2-*25 inch long, lobes deltoid. Corolla 1*5-2 inches 
long, curved. Stamens and style exserted. Tecomaria capensis, Spach< 

Indigenous to South Africa. Cultivated rather frequently in gar- 
dens. Flowers : September. 

Teooma australis, B, Br, — ^Twining, glabrous. Leaflets usually 5-9, 
ovate-oblong or -lanceolate, usually entire. Flowers whitish with red or 
purple spots or streaks. Corolla-tube *4-*8 inch long; limb -d-’S incK 
across, randorea australis Spach. 
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Occasionally cultiyated. Indigeiions to Australia. Flowers : Marck, 

Tecoma jasminoidgs, Llnill . — Similar to tlic aliove but larger. Flow- 
ers pale rose, deep red in the throat. Corolla-uiho over 1 inch long; 
limb nearly 2 inches across. Pandorea jasminoides, K. Sonura. 

Occasionally cultivated. Indigenous to Aastralia. Flowers: Juno. 

2. STEREOSPERMUM, Cham. 

(From the Greek stereos, rigid, and -i;!' ;■ i seed; tlie seeds are 
tliiclcer tlian is usually the case in this j::;.. Species about 

12 5 tropical Asia and Afiica). 

STrUIKOSmiMlTil SLUVEOLKNSj IM\ Prodt\ IX (,ltS45) p. till. 
—A medium-sized or large deciduous tree; bark grey, ex- 
foliating in large irregular scales ; young parts viscous-hairy. 
Leaves opposite, 32-24 inches long, imparipinuate. Leaflets 
6-9, r‘l-G by 2-53*5 inches, broadly elliptic, abruptly short-aeumi- 
naic, entire, coriuceous, scabrid above when mature and pube- 
scent on the veins beneath, base ustially unequal-sided; petio- 
lules -l-S inch long, stout. Flowens about *8 inch across, 
purple, sweet-scented, in large terminal viscidly hairy lax tri- 
chotomous panicles. Calyx *3 inch long, campanulate, vis- 
ciclly hairy; lobes 3-5, short, broad. Corolla 1-1*5 inches long, 
fuuiiel-shaped, pubesetot outside and boarded within on the 
lower side; limb oblique, 2-lipped, lobes rounded with curled 
edges, the 8 lower longer than the 2 upper. Stamens 4, witK 
a rudimentary 5th, didynainous, included; anther-cells inutdi 
divergent. Disk cupular, fleshy. Ovary 2-celled ; ovules many 
in each cell, 2-seriate. Capsule 12-24 iiudies long, *7 inch <lia- 
meter, cylindric, turgid, straiglrt, rough willi oJovaiod pale 
specks, loculicidally 2-valvod; valves hard; di--opi’rorit' 
spongy, filling* the whole capsule, nltimntoly fret* from the 
valves. Seeds 1*5 by *3 inch including the membranous wing 
at each end; nucleus thick, transverse to the wing, grooved on 
one side and with a prominent xidge on the Oliver which fils 
into a pit in the placenta, yem* Pddal* 

Sub-Himalayan tract from the BcWalpindi district eastwards. 
Scarce except in the Kangra district where it is rather frequent. In 
Kangra it is frequently mistaken by natives for Cassia Fistula wliicli it 
resembles yery superficially in foliage and fruits but differs amongst 
other things, in having opposite leaves. The tree is much lopped for 
fodder. The leaves in young plants and seedlings are serrate. The 
wood is hard, sap wood large, grey, heart-wood yellowiBh-brown. It is 
said to be durable and to give excellent charcoal but appears not to be 
appreciated in the Punjab, Cultivated in gardens and roaches a large 
size but as a wild tree it is usually small. Flowers ; Mny — Juno, 

3. OROXYLUM, Yeiit. 

(From the Greek otos^ a mountain, and xulon^ wood ; ref(?rring ia 
the supposed habitat. Distrib, Species 2; one in China and the foL 
lowing m India, Malaya and Cochin-China.) 

OnoxYLrsc xtwicxm, Vent. Dec. Gen. Nov. (1808) p. 8. — A 
iree; bark broTvn, corky, soft. Leaves opposite, 
40-60 inebee long", 2-3-piimaie; pinriR' ojipo.silc, 3-4 pains, the 
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2-3 lowei’ pairs bipiimate at tte base ; tbe pmnules 3-5-foliate, 
Leaflets 2*5-5 by 1*5-4 inclies, broad-ovate or elliptic, acumi- 
nate, base rounded, glabrous ; petiolnles of, tbe lateral leaflets 
•2--G inch long. Flowers 2-3 inches across, lurid-purple, fleshy 
foetid, in large erect terminal pedunculate unilateral racemes ; 
peduncle 2-3 feet long, stout, hollow; pedicels *2-1*2 inches 
long. Calyx 1 inch long by *7 inch diameter, coriaceous, tu- 
bular-campanulate, persistent, limb truncate or obscurely tooth- 
ed. Corolla up to 4 inches long, campanulate ; lobes 5, round- 
ed, crisped, toothed, subequal, aboull 1*5 inches long. Stamens 
5, slightly exserted, all fertile, one a little smaller than th^ 
other 4 ; anther-cells parallel. Disk large, cushion-like. Ovary 
2-celled, subsessile, contracted below ; ovules numerous, many- 
seriate. Capsule 18-30 inches long by 2 -5-3 *5 inches broad, 
flattened, scabbard-like, septicidally 2-valved; valves almost 
woody. Reeds very thin and flat, winged all round except at 
ihc base, 2-2*5 inches across the wing'. Vern, Tat paldngd 
(Ka). 

Sub-Himalayan tract from the Ravi eastwards, not tincommorL in 
hedges and scrub jungle. A small ungainly tree usually 20 feet high 
and 12 inches girth with a few branches near the top of the stem. Con- 
spicuous for the greater part of the year owing to its huge eapsulesi 
which are home on the long peduncle well above the foliage. Growth 
fast, wood soft, not used. The seeds are used to line hats and to cover 
umbrellas. Flowers; June — August. 

Millingtonu hortensis, Linn, /. — ^A tall erect evergreen tree; bark 
corky. Leaves opi)osite, 2-3-pinnate, up to 3 feet long. Leaflets 1-2 
inches long, ovate, acuminate, sinuate or crenate, membranous, pubes- 
cent when young, nearly glabrous when, mature. Flowers 1 inch across, 
white, fragrant, in many-flowered panicles, terminal on the pendent 
brniichos. Calyx *1 inch long, campanulate; teeth 5, obscure. Corolla 
2-3 i aches long, the tube very slender, cylindric ; lobes 5, subequal, ovate, 
acute. Staiaens 4, shortly exserted j anthers of 1 ovate^ cell, the second 
cell appearing as a small hook. Disk small, cushion-like. Stigma ex- 
sei'tcd. Fruit not produced in North India. The Indian Corh tree. 

Believed to be indigenous to Burma and Malaya. Commonly cul- 
tivated in gardens and propagated by root-suckers which are freely 
produced. The tree is sometimes used as a roadside tree for which it is 
excellent but rather brittle. Flowers : February — ^hlarcli. 

Bignonta, Linn, — Climbing shrubs. Leaves opposite, ^ simple, 2., 
foliate with a tendril in place of the terminal leaflet, 3-foliate or pin- 
nately decoinpound but with few leaflets. Flowers showy, in axillary 
cymes and terminal panicles. Calyx campanulate or tubular, limb 
usually truncate or shortly 5-toothed. Corolla-tube usually elongate, 
widened upwards. Stamens 4, usually included. Capsule linear, com- 
pressed parallel to the septum, septifragal. Distrib. Species 120; 
American, with a few exceptions all tropical. 

Bignonia venttsta, J£er-Gawl , — ^An evergreen shrub, climbing by 
means of tendrils. Leaves, the lower 3-, the upper 2-foliate with » 
tendril between the leaflets. Tendrils 3-fid at the apex, each branch 
ending in a minute hook. Leaflets 3*5 by 2 inches, ovate, acuminate, 
gland-dotted, base sub-5-nerved ; petiolules 1 inch long, as long as the 
common petiole. Flowers 2-3 inches long, orange-red^ in terminal 
corymbose racemes. Calyx *2 inch long; teeth minute, villous. Corolla 
slightly curved upwards, '5 inch or less across the throat ; lobes *5 inch 



380 


LX VI . BI G NONT ACE . 


long, *2 inch broad, oblong, villous on the margins. Stamens longer 
than the corolla-tube, nearly equalling the upper lip. Fyrostegia ignea^ 
Fresh 

Indigenous to Brasiil. Commonly cultivated in gardens and very 
conspicuous when in flower. Mowers : February — ^March. 

Bignonia speoiosa, B. Grah, — ^Leaves bifoliate with a tendril be- 
tween the leaflets, sometimes one-foliate. Tendrils unbranched. Leaf- 
lets 2-4 inches long, oblong or obovate-oblong ; petiolules *06-*3 inch 
long; common petiole *l-'7 inch long. Flowers 2 inches across, lilac 
with darker veins, terminal, geminate. Calyx-tube *2 inch long ; teeth 
*1 inch long, linear-subulate; Corolla 2*5-3 inches long, minutely 
pubescent within and without. Stnmer.s incladed. CJytoi>toma callis- 
iegioides, Bur. 

Indigenous to Brazil and Uruguay. Occasionally cultivated in 
gardens. Does better in Abbottabad than in the plains. Flowers:! 
March — ^April. 

Bignonia Tweediana, Lindl, — ^Leaflets 2, about 2 inches long, lance- 
olate, acuminate, sometimes with a trifld tendril continuous with the 
petiole. Pedicels axillary 1-flowered. Flowers large, yellow, 2 inches 
long and as much across. 

Indigenous to Brazil. Occasionally cultivated. Flowers : April. 

DoiiiCHANUBA CYNANCHOiDES, Cham, — ^A climbing shrub. Leaflets 2, 
mostly *6-1*2 inches long, with or without a tx'ifid tendril between 
them; petiole :2-*5 inch Jong. Flow'ers in axillary lew-flowered cymes. 
Calyx *7 inch long, spatbnooou«!. Corolla 1*5 inches long, 1 inch across, 
tubular-funnel-shaped, dull red. 

Indigenous to temperate South America. Cultivated for its foliage 
rather than for its flowers. It clings close to walls and covers thenv 
densely. Flowers : September, 

Catalpa, Jii55,ir-(The Indian name for one of the species.) Trees 
or shrubs. Leaves opposite or in whorls of three, entire or lobod. 
iFIowers showy, in terminal panicles. Calyx cnmparr.ilafe, closed in bud, 
splitting irregularly or 2-i3artite in flower. ‘M-quo, tube very 

short, throat ample; limb 2-lipped, upper lip 2-lid, lower 8-parbita, 
iol>es crisped, siibcqual. Sainens 2 perfef‘b ; stainiiiodes 3, small ; disk 
inconspicuous. Capsule linear, long. Ic-rotc. vahres coriaceous, loculicid- 
ally dehiscent. Seeds winged at the c:nib. zho wings ending in a fringe 
of hairs. Dtstuib. Spevrues 10; China, Japaiij North America and the 
iWest Indies. 

Catalpa speciosa has been introduced from time to time and has 
been cultivated by the Forest Department. As the seed is in consider-* 
able demand in America and as the seed of other species of Catalpa 
is more easily collected substitution by seed dealers is common. Some 
of the references to 0. speciosa in annual foi'est administration reports 
certainly refer to other species of Catalpa and no experiments with 
C. speciosa can be taken as conclusive until the plants have flowered and 
been shown to be 0, speciosa without doubt. 

Flowers large, over 1 inch long, ground 
color (excluding spots) white ; leaves 
usually unlobed. 

Flowers in fow-flowered panicles; calyx 
usually villous or pubescent ; capsule 
‘•5-*7 inch diameter leaves caudate 
acuminate 

Flowers in many-flowered panicles; calyx 
glabrous; capsule •25--3 inch diameter; 
leaves acute 

Flowers smaller, about *7 inch long, ground 
color yellowish: leaves usually somewhat 
3-lobed 


1. C. speciosa, 

2. 0, hignonioides, 

3. C» Kmmpferh 
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1. Catalpa speoiosa, Warder ex Eng elm . — large deciduous trea 
Leaves 10-12 by 7-8 inches, broadly ovate with a caudate acumen about 
*5 inch long, usually entire, marked with clusters of dark glands in the 
aixils of the nerves beneath ; petiole 4-6 inches long or sometimes longer 
than the blade. Flowers about 2 inches long by 2-5 inches across, in lax 
few-flowered panicles 5-6 inches long. Calyx usually villous or pube* 
ecent. Corolla white, marked within by yellow blotches and purple 
spots. Capsule 8-20 by 'S-*? inch, valves thick,’ The Sardy Catalpa^' 

Indigenous to the United States. In its native country this tree 
has been much planted and is appreciated owing to its power to with- 
stand drought and grow rapidly, it also produces a valuable timber- 
As its success in America is constantly being referred to in forest litera- 
ture it has been introduced into India on several occasions and it is 
likely to receive attention from time to time in the future. It has 
been grown since 1880 in the Changa-Manga Rest-House compound 
but the trees although they flower and fruit freely are small and 
stunted. The Punjab plains are apparently too hot for it to thrive. 
There are a few trees in Abbottabad growing remarkably well in a 
private garden and producing natural seedlings in some abundance. 
The tree has a large deep root-system and requires a deep soil and aa 
the climate of the plains does not appear to suit it, it is unlikely to ba 
of much use in the Punjab. For gardens in the hills it may be useful 
as it is handsome when in flower. Flowers ; April. 

2. Catalpa BiaNONioroBS, Walt. — A. small tree with short stem 
and large spreading branches. Leaves 5-8 by 4-6*5 inches, occasionally 
larger, apex rounded or rather abruptly acute, axils of the nerves 
beneath bearded. Flowers 1*3-2 inches long, 2-2*5 inches across, in 
compact many-flowered panicles 8-10 inches long. Calyx glabrous. 
Capsule 6-20 by •25-*3 inch, valves thin. Otherwise as for 0. speciosa. 

Indigenous to the Southern United States along rivers. Cultivated 
in the Simla district in gardens and in Lahore. As a forest tree this 
species is of very little value owing to its crooked growth. 

2. ^ Catalpa KiEMPTmi, Sieh. S Zucc . — ^A large deciduous shrub 20 
feet high. Leaves variable, 4-12 by 3*5-9 inches, orate, acuminate, 
often more or less 8-lobed, nerves glandular in the axils beneath; petiole 
2-9 inches long. Flowers about *7 inch long, in many-flowered compact 
panicles 4-5 inches long. Corolla yellowish, with orange blotches and 
purple spots. Capsule 9-12 by *15 inch, valves thin, C. ovata^ D. Don.- 

Indigenous to Japan. Cultivated in Abbottabad. The plant being 
a shrub is of no forest importance. Flowers : April — May, 

Heteuophbaqma adenophyllum. Seem . — ^A medium-sized deciduous 
tree. Leaves opposite, imparipinnate, 1-2 feet long. Leaflets 5-7, with 
often a pair of small auricle-like leaflets at the base of the petiole, very 
variable in size, 3-10 by 1*8-7 inches, the terminal usually much the 
largest, elliptic or elliptic-oblong, apex rounded or acuminate, entire 
or undulate, more or less pubescent beneath, the lateral sessile.- 
Flowers 2*5-3 inches across, yellowish-brown, in erect terminal brown- 
tomentose panicles. Calyx *5-1 inch long, campanulate, brown-tomen- 
tose outside, irregularly 3-5-lobed. Corolla densely brown-tomentose 
outside, tube 1*5 inches long; lobes 5, rounded, subequal. Stamens 4; 
anther-cells divergent. Capsule 1-3 feet long, cylindric, ribbed, twisted, 
loculicidally 2-valved, densely brown-tomentose. 

Indigenous to Burma and the^ Andamans. Cultivated in the East 
Punjab as far as Lahore. . Not quite frost hardy in Lahore. Flowers: 
November. 

Kioelia pinnata, EO. — A medium-sized evergreen tree. Leaves 
ternate, i mparipinnate, 6-12 inches long. Leaflets 7-9, _ 2-5 by 1-2 
inches, oblong, abruptly short-acuminate, base unequal-sided, scabrid 
on both-sides, the lower leaflets shortly petiolulate, the upper sessile.; 
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Flowers 4-6 indies across, dull liver*colored, in very long lax i)enduloua 
racemes 2-6 feet long ; pedicels 2-5 indies long, clustered. Calyx 1*5 
indies long, cainpanulate, coriaceous, glabrous, closed in bud; limb in 
flower oblique, 2-6-fid, lobes unequal. Corolla-tube short; throat 
broadly campanulate; limb sub-bilabiate; lobes 5, spreading. Disk 
thick, annular. Stamens 4, slightly unequal; anther-cells parallel or 
nearly so. Ovary 1-celled; placentas 2, parietal, deeply intruded and 
meeting in the centre of the cell. Fruit very large, elongate, woody 
indeliiscent. Seeds not winged, embedded in pulp. The Gucumher or 
Sausage Tree, 

Indigenous to tropical Africa. Grown in gardens as lar west as 
Lahore, where it seldom if ever produces its fruits. A handsome tree 
of rapid growth and producing good wood. It can be recommended 
for planting in the east of the Province. Flowers: May — ^August. 

Jagauanua ovALiFOLiA, B. Bt . — large shrub or small tree. Leaves 
1-2 feet long, bipinnate, rachis grooved above. Pinnae usually opposite, 
even in number bjr the abortion of the tip of the leaf, 14-24 pairs, 2-6 
inches long, rachises narrowly winged and grooved above. Leafi<*ts 
5-26 pairs and an end one, about *6 by^ *15 inch, oblong, narrowed at 
both ends, cuspidate, paler beneath, minutely pubescent and ciliate, 
the terminal larger linear-lanceolate. Flowers rather over 1 inch across 
and 1*5 inches long, various »sluides of mauve, in large erect terminal 
panicles. Calyx *1 inch long, 5-toothed. Corolla-tu1)c curved,, throat 
wide; linih 2-iippod ; i. -h -.ml. Stiinious d, included; an- 
thers 2-co!lod, coKs v. ■ ■: •*• ■ .. \ duced and sterile; staminode 

very long, elavafcoly ■ /at tlie top. C^apsiilo ovnie, 

obtuse. 3 by 2 inches, compressed at right angles to the sepluni, loeuli- 
cidally dehiscent. J. m'imos(vf(Aia , D. Don. 

Indigenous to Brazil and Argentina. Frequently planted in gar* 
dens, at railway stations, etc. Flowers: April. 

LXVIL AGANTHAOE/E. 

Herbs, slirubs or ru-rely trees. Leaves opposite, rarely 
^vlua’ltHl, stipules 0. Flowers bisexual, tnore or less zygomor- 
pbic, in cymes, racemes or spikes, |arely solitary ; bracts large 
or small, sometimes 0; bracteoles usually 2, Oalyx usually 
4- or 5-puriite. Corolla obliquely 5-lobed or more or less dis 
tinctly 2-lipped ; lobes imbricate or contorted in bud. Sta* 
mens 4 or 2 (willi sometimes 2 staminodes), inserted on tEe co- 
rolla-tube, anthers 2- or 1-celled. Disk almost always present 
but often very small. Ovary superior, 2-celled; ovules 1- 
many, usually 2 in each cell ; style simple, filiform ; stigma 2- 
lohed, the lohes often unequal or 1-lobed by abortion. Fruit 
a loculicidal capsule, the valves often elastically recurved, the 
septum splitting, the seeds borne on each half. Seeds usually 
orbicular, compressed, in most genera attached to curved hard- 
ened suj^ports (retinacvJa) Distoiij. A laT‘ge family of 
tropical and warm regions. 

In inost genera cystolith-cells are found in the epidermis or paren* 
chyma of tJio leaves. They are vi.sible as raised lines usually paler in 
color than tlio rest of the dry leaf. In the living plants the cy.stoliths 
are often incnnspicuoos even in some ease.s where they nro easily seen 
m dry specimens. The appearance of the cystoliths in the followmir 
descriptions refers to dry specimens. 
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Calyx of 4 sepals, the outer pair the lar- 
gest; stamens 2. 

Calyx 6-partite. 

Corolla-lobes subequal. 

Stamens 2; bracts white with green 
veins 

Stamens 4. 


Ovules or seeds 4 ... 3. 

Ovules or seeds more than 4 ... 4, 

orolla distinctly 2-lipped. 

Bracts not cuspidate, 

Plowers orange ; ovules 12-14 ... 5. 

Flowers white ; ovules 4 ^ ... G. 

Bracts cuspidate ; corolla white with 
purple spots ... 7. 


Barleria. 


Dcedalacanihus, 

Strohilanfhes, 
j^chmaiith era. 


PJilog acanthus, 
Adhatoda. 

Lepidagathis. 


1. BARLERIA, iLimi. 


(In hoiio» of J. Barrelier, a French botanist of the 17th century.) 

Skrubs or under shrubs, armed or uot. Leaves ox^po.dte, 
entire. Elowers showy, sessile, solitary or in dense or raiher 
lax spikes ; bracts and bracteoles large, small or 0. Calyx 4- 
parlite almost to the base; lobes in opposite pairs, ITie outer 
pair much the larger, the anterior often emarginate, hifid or 
deeply 2-lobed. Corolla elongate, sometimes very long, funnel- 
shaped upwards ; lobes 5, subequal, imbricate in bud. Stamens 
2 fertile with oblong 2-celled anthers; usually 2 staminodes 
occasionally conlaiiiing a little pollen also present and often a 
rudimentary 5th. Disk large, cupular, half embracing the 
ovary, often with a toothed margin. Ovary 2-celled; ovules 2 
in each cell; style long; stigma 2-fid or subentire. Capsule 
ovoid or oblong, 2- or 4-seeded below the middle. Seeds ovoid, 
compressed, usually hairy, retinacula curved, hardened. Dxs- 
TUIB. Species 120; mostly tropical Asia and Africa. 

Armed. 

2-5 feet high; flowers yellow or orange; 

capsule 2-seeded ... 1. B, Prionitis. 

Scarcely 1 foot high; flowers white; cap- 
sule 4-seeded ... 2. B, acanthoides. 

TJnarmed; flowers usually purplish-blue... 3. B, cristata, 

1. Barlebia Pbionitis, lAnn. Sp, PL (1753) p. 636. — ^A 
shrub 2-5 feet high, much branched, usually armed with spines 
(modified bracts) which are straight, slender or flattened, sharp, 
pale-grey or whitish, solitary or in axillary fascicles of 2-4, usu- 
ally about *5 inch long; stems terete or obscurely angular. 
Leaves very variable in sisie, usually about 4 by 1*5 inches, el- 
liptic, acuminate at both ends, cuspidate, glabrous or more or 
less pubescent beneath especially when young, lineolate on 
the upper surface; lateral nerves about 5 pairs; the upper 
leaves smaller; petiole about *5 inch long, passing impercep- 
tibly into the attenuated base of the leaf. Flowers 1 inch 
across, orange-yellow, solitary in the lower axils, becoming 
spicate above. Bracts -6-1 by -15-4 inch, linear, oblong or 
elliptic-lanceolate, foliaceous, cuspidate; bracteoles ‘3-5 inch 
long, spinous, or linear-subulate and sub-spinesoent. Calyx 
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cleft almost to the base; the outer lobes about -5 inch long, 
oblong-lanceolate, cuspidate; the inner smaller, linear-lanceo- 
late, cuspidate. Corolla 1-1-5 inches long, pubescent outside; 
Hmb as long as the tube, somewhat 2-lipped, the upper lip of 
4 oblong-obovate, rounded lobes, the lower lip entire. Stamens 
2 and 2 staminodes. Capsule -7-1 inch long, glabrous, ovoid, 
with a tapering solid beak, 2-seeded at the base. 

Sub-Himalayan tract from the Ravi eastwards. Usually in hedges 
in rather dry sunny places. Likely to be found in the moister parts 
of the plains especially in the east of the Province. Plowera : October 
— ^March. 

2. Bableeia acanthoides, Yahl, Symb. I (1790) p. 47. — 
A small dense spiny undershrub scarcely 1 foot high ; branches 
teretej hoary, pubescent. Leaves 'S-l-b inches long, oblong 
or ohovate, obtuse, mucronate, pubescent, dark-green, base 
attenuated ; lateral nerves about 5 ;pairs ; petiole 0-2 inch long. 
Piowers about -6 inch across, white, in unilateral condensed 
racemes often reduced to a single flower. Bracts *5—7 inch 
long, appearing as flattened toothed more or less leaf-like or 
pinnatifid spines ; bracteoles 0. Calyx cleft almost to the base ; 
outer lobes snbequal, -6 by-5 inch, ovate, conspicuously veined, 
sparsely hairy, entire or ciliate, soon turning yellowish-brown ; 
inner lobes -3 by *1 inch, linear-oblong. Corolla 2-5-3-5 indies 
long, pure white, pubescent outside ; tube cylindric, slightly 
funnel-shaped just below the top; lobes *3 inch long, ovate. 
Capsule -6 inch long, ellipsoid, narrowed at both ends, glabrous,. 
4-soeded. 

Hills of the South Punjab. Very common on the hills in Eaj- 
putana. Flowers: October, opening at sunset according to Stocks. 

3. Baeleeia ceistata, lAnn. Sp. PI. (1753) p. 63G. — An 
erect undershrub up to 3 feet high ; twigs terete, canescent. 
Leaves very variable, 1-5 by 4-1-5 inches, oblong or elliptic- 
oblong, acute or acuminate at both' ends, lineolate on both sides, 
the oystoliths slender curved or of 2 branches meeting at a 
wide angle, usually very inconspicuous beneath and often so 
above, more or less adpressed-hairy above and espeteially on the 
nerves beneath ; lateral nerves 6-7 pairs; petiole -1-5 inch long. 
Blowers -7-1 inch across, pale pur]^ish-blue or pinkish, in axil- 
lary and terminal short spikes. Bracts 0; bracteoles 
inch long, linear-lanceolate, entire or with a few spinous teeth,- 
mucronate. Calyx cleft nearly to the base; outer lobes -7-1 
inch long, lanceolate, actiminate, mucronate, spinous-toothed, 
whitish, prominently veined and reticulate; inner lobes -3 
inch long, linear-lanceolate, acute. Corolla 1-2 ihohes long, 
pubescent outside; tube about as long as the limb, broadly 
funnel-shaped in the upper part; lobes obovate-oblong. Sta- 
mens 2 and 2 staminodes. Capsule -6 inch long, ellipsoid, nar- 
rowed at both ends, glalipous, 4-seeded. 

Sub-Himalayaii tract ascending to 6,000 feet from the Indus east- 
wards. Common. Also Trans-Indus. Usually in hedges and open 
^ilaces. A white-flowered variety is sometimes grown in gardens as well 
as the common wild form. Flowers : July— October. 
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2, D/EDALACANTHUS| T. Anders. 

(From the Greek daidalos, curiously made, and acantha, a spine ; 
referring to the bracts. Distrib. Specie's 18; India and Malaya.) 

D^daeacanthus ISTEUVOSUS, T. Anders, in Journ, Linn^ 
Soc, IX (1867) p. 487 . — An erect Tindersliru'b 2-3 feet high. 
Leaves variable in size, about 6 by 3 incbes, eiliptie or ovate, 
acuminate, 'cuneately attenuated into tbe petiole, entire, glab- 
rous or pubescent on tbe nerves, lineolate on both surfaces 
from embedded cystolitbs; lateral nerves about 10 pairs, con- 
spicuous, arcuate ; petiole variable in length, owing to tbe de- 
current blade. Flowers *7 inch, across, blue, in erect axillary 
and terminal dense spikes 1-3 inches long, spikes panicled or 
the axillary solitary. Bracts about *5 by -3 inch, foliaceous, 
obovate, cuspidate, glabrous or minutely pubescent, white 
with green veins, Bracteoles linear, acute,minutely pubescent, 
slightly shorter than the calyx. Calyx *25 inch long, minutely 
pubescent; lobes 5, linear-laniceolate, rather more than half 
as long as the tube. Corolla 1*2 inches long, glabrous, tube 
cylindric, narrow, widened hear the top ; limb oWique, spread- 
ing ; lobes 5, subequal, twisted to the left in bud. Stamens 2, 
glalteous, anth^ narrowly oblong, 2-ceUed> muticoue, eac- 
serted. Ovary 2-celled, glabrous; ovules 2 in each cell; style' 
long, nearly glabrous ; stigma simple, linear. Capsule clavate,; 
base cylindric, solid; seeds normally 4, on acute retinacula, 
compressed, discoid, elastically hairy when wetted. 

Stth-Himalayan tract from the Indus eastwards ascending to 4,000 
feet, Not very common. XJsually in moist shady place. Easily re- 
cognised by its characteristic bracts. Often grown in gardens for its 
handsome flowers. Flowers: March — April. 

3. STROBILANTHES, Blume. 

(From the Greek sirohilos, a fir-cone, o,nd anthos^ a flower; refer* 
ring to the appearance of the young inflorescence in some species.) 

Herbs, undershruhs or small shrubs. Leaves opposite, 
often unequal in the same pair, toothed or subentire, usually 
lineolate with cystolitbs. Flowers solitary, in the axils of 
bracts, arranged in spikes or heads or in somewhat distant 
pairs, often forming terminal panicles. Bracts leaf-like or 
small, persistent or caducous; bracteoles linear or 0, Calyx 
deeply 5-fi.d ; lobes narrow, often unequal, more or less aJccre- 
soent in fruit. Corolla tubular, usually curved and ventricose, 
limb spreading; lobes 5, rounded, subequal, twisted to the left 
in bud. Stamens (in the Punjab species) 4, didynamous; an- 
ther-cells oblong, mutioous. Disk small or elongated as a 
stalk to the ovary. Ovary 2-celled ; ovules 2 in each cell ; style 
linear ; stigma of one long linear branch the other branch re- 
duced to a minute lobe. Capsule compressed, oblong. Seeds 4, 
glabrous or hairy, compressed, retinacula strong curved. Dts- 
tsxb: Species about 200 ; mostly Asiatic. 

Bracts densaty imbricate forming strobili- 

form spikes ... 1 . 8. auriculatus, 

CO 
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Bracts not imbricate. ^ 

Bracts pei'sisteni) (see also No. o in which 
the lower bracts are persistent). 

Stem persistent, woody below’. 

Flowering annually in the cold 
weather ... 2. 

Flowering periodically during the 
rains ... 3. 

Stem annual herbaceous to the base ... 4. 
Bracts dociduous (in No, 5 the lower 

Tpi ..i‘ cordate; llowers in railior 

^distant pairs ... 5. 

TJpper leaves narrowed^ at the base; 
spikes more or less Head-like. 

Bracts green, pubescent, acuminate 6. 
Bracts wdiito, glabrous, orbicular, 
concave 7. 


S. glutlnosus, 

S. WaUichii. 

S. afropiirpureus^ 

S. alatuti. 

S, anguHifrons, 

8. Dalhousianv a. 


1. S’l'UOBiLAKa'nES AURiCTTLAXTJS, 'Nees, in Wall. PI. Ast 
Ear. Ill (1832) pp. C9, 8C, tab. 295. — ^An erect shrub, 
glabrous, more or less quadrangular. Leaves very variable 
often unequal in the same pair, the larger up to 10 by 3 incdies, 
oblong, acuminate, base usually much attenuated, auriculate, 
serrulate, thin, sparsely hairy and minutely but not clri'<oly 
Hneolate above, paler beneath ; lateral nerves 10-13 j^airs, arcu- 
ate; the smaller about 3 by 1-1'5 inches, ovate or elliptic ; j>eti- 
ole 0. Flowers -b inch across, light bluish purple in dense 
strohilifoxm axillai’y and terminal spikes 3-4 inches long -5 
inch across the bracts. Bracts •2—3 inch long, ohovate, obtuse 
or retuse, densely pubesoent and ciliate with long white hairs, 
glar.-’-, ’.M : bracteoles 0. Calyx *2-3 inch long, cleft nearly 
te Llii .-••.S'; lobes ligulate, sub-acute, puhesceint and ciliate 
with long white hairs. Corolla 1 inch long nearly straight, 
puberuloxis outside, the cylindric portion much shorter than the 
ventricose, limb slightly 2-lipped. Stamens nearly glabrous. 
Capsule -3 inch long, glabrous. Seeds white-hairy. 

Snb-Himalayan tract from the Ravi eastwards in moist shady 
ravines. Rlowers aunnahy : November — March. 

2, Strobilanthes GfuriNOStrs, Nees, in Wall. PI. !d.s, 
Rar. Ill (1832) p. 86. — A small shrub 2-3 feet high. Leaves 
about 8 by 1-6 inches, elliptic, acuminate, base usually cuneate 
or narrowed, sonaetimes rounded, crenate-serrate, not lineobito, 
clothed above with rather stout soft hairs, hairy especially on 
the nerves beneath; lateral nerves 6-6 pairs, arcuate; ])c!iole 
very variable in length, tomentose. Flowers l-2-l*5 inches 
across, solitary in the axils of hract-like leaves or the upper 
in short capitate spikes. Bracts *3 inch long, foliaceous, ovate, 
persistent; hi’acteoles •2-3 inch long, ligulate; both densely 
grey-hairy and viscid. Calyx -3-5 inch long, cleft nearly 
to the base; lobes Knear, obtuse, viscous-hairy. Corolla 3 
inches long, pale-lilac, tulte Hnear-cylindrio fbr '6 inch tiben 
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ventricose; lobes spreading, obcordate. Stamens gldbrouJ^* 
Capsule -7 incb long, viscous pubescent. Seeds ovate^ sLaggy* 

Outer Himalaya 3-6,000 feet from the Indus eastwards. Easily 
recognized by its large flov/ers and season for flowering. A strong 
camphoraceous smell resides in the viscous hairs on the calyx and 
corolla. Flowers annually: November — ^February, 

3. Stbobilanthes Wallichii, Nees, in Wall, FL 'As. 
Rar. Ill (1832) p. 87. — A gregarious undersbrub 2-3 feet Mgb 
with 1-2 feet of persistent woody stem and annual terbaceous 
extremities. Leaves on flowering sboots 1-5-6 by -7-2 incbea, 
elliptic-oblong, caudate- acuminate, narrowed into a long wing- 
ed petiole, serrate or crenate-serrate, tbin, membranous, nearly 
glabrous except on tbe midrib and margin wben mature 
minutely and ratber distantly lineolate above; lateral nerves- 
6-S ^pairs; petiole up lo 2 incbea long or tbe upper leaves 
sessile, cordatel. Flowers *6-8 incb across, pale bine is seound 
pairs ari’anged in lax flexuose or zigzag leafy spikes. Bracts 
persistent leaf-like from *3 incb long of tbe upper flowers to one- 
inch or more of tbe lower ; bracteoles linear-oblong, small or 0. 
Calyx in flower -3 incb long, usually quite glabrous, sometimes 
glandular, subacute, in fruit -7-1 incb long, glabrous or 
patently baity and glandular. Corolla 1-1-5 inches long, the 
cylinflric pc rtion longer than tbe calyx, ventricose portion 
sHgbtly curved, glabrous or with minute lines of bairs witbin. 
Filaments bairy. Capsule •6-7 incb long, glabrous. Seeds- 
bairy. S. WalUcUi, Clarke in FL Brit. Ind. IV p. 471 excl. 
tVar, micropK^llus, Weeis. 

Himalaya 7,000 — 10,000 feet from the Sutlej eastwards. In Wall. 
Cat. 2371 A and most east Himalayan specimens the calyx-lobes are 
vei’T narrow 1-7; to 2 times as long at the ripe capsules and the stem 
is often wintred. In western specimens the calyx-lobes are about as 
long as or somewhat shorter than the capsules. 

This plant is gregarious in rather moist forests and flowers peri- 
odically as was noticed Edgeworth who collected it at Maliasu near 
Simla , — 'mde Nees in DO. Prodr. XI, p. 193, but unfortunately the 
date is not given. Wallich first collected the plant in Nepal in 1821. 
There is no record of the plant having been collected in 1833 or 1845, 
but Thomson found it in flower in Sikkim in 1857 and Clarke in 
Sikkim in 1869. It was found in flower in Eastern Nepal in 1882, 
and according to Kanjilal it flowered in Jaunsar in 1882, 1894 and’ 
1906. I found it in flower at Chafcrata and Mahasu in 1918. This 
gives a nearly constant cycle of 12 years, but in the east Himalaya 
there appear to be other flowering years which* do not coincide with 
the flowering in the west. After flowering the plant dies and fhe sub- 
sequent crop of seedlings lengthen their persistent stems by about 
one internode a year until there are about 12 int'ernodes when the plant 
flowers and dies and the stem breaks up into sections at the nodes. Not 
common in the Punjab but occurs near Mahasu, Simla, as well as in 
some of the ravines in the Simla Water-supply Catchment Area. 
Easily distinguished in the field by its woody stem and pale blue flowers 
from S. atropurpureus and WallicTiii var. microphyUus but scarcely 
distinguishable at times in the herbarium. Flowers during the rains. 

cc2 
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4. Strobilanthes ATRoruRiauiEus, in WaiL FL 

As. Rqlt, III (1833) p. 8G. — A gTe^arious poroiiiiial kerb I-lj 
feet kigh, stem tkick and succulent, 4-gTooved when dry, 
tirsute upwards, sometimes Tiscid. Leaves on sterile shoots 
often 12 by 3-5 inches, elliptic-oblong, caudate-acuminate and 
narrowed into a long Avinged petiole, oasu floweiring shoots usually 
about 3 by 1*5 inches, ovate or ovate-lanceolate, base cuneaudy 
attenuated into the petiole, coarsely serrate, thin, membranous, 
sparsely puhesccnt with leather stout white hairs, in inn I eiy nui 
usually very inconspicuously lineolate on the ui)per surfa<‘o; 
lateral nerves on sterile shoots G-IO pairs, on fiow^uing shoots 
'6 pairs of which the 2-3 lowest pairs arise close to the base; 
petiole up to 3 inches long, the upper loaves and those o£ 
dwarfed forms sessile. Flowers 1 inch across, dark-blue or 
rarely white, in secund pairs arranged in interrupted leafy 
spikes. Bracts persistent, leaf-like, from *1 inch long of the 
upper flowers to i. inch oi more of the lower; braeleolcvS linear- 
oblong, small or 0. Calyx -5-6 inch long {1-1-3 inches long 
in fruit), cleft almost to the base, ligxilate, subobtuse paten ily 
hairy or nearly glabrous. Corolla 1-1-75 inches long, iho 
cylindric portion shorter than the calyx, ventricose porlioti 
curved, broad with scattered coarse hairs within, mouth oblicjxie. 
Filaments hairy. Capsule *8 inch long, glabrous. Reeds 
hairy. S. Wallichii^ Nees* var. microphyllm^ Kees. Vern, 
masKin (Ohamha). 

Temperate and snbalpine Himalaya 0,000—12,000 foot from tlio 
Indus eastAvards also Trans-Tndus. Abundant in ravines 

almost to tVio exclusion of otliei* plants or inixt'd with balsjuns, Korais 
tufts with long upright stems which die down bo the base hi winti*r. 
The dwarf specimens somoinnes collected look A’orv iliilerent but are 
probably caused by browsing of sheep and goats. There are two forms 
the type ^■Vall. Oat. 2)^98 Avith the sten\s inoro or less patently hairy 
and calyx-lobes in fruit patently hairy and glandxilar, ono-third longer 
than the capsule, and S. WalUchii, var, micvophyllus. Wall. Cat., 2371 
B with less hairy stems, broader calyx-lobes which in fruit are glabrous 
or very nearly so and only slightly longer than the capsules. Both 
these are herbaceous, have the same range and flower gregariously in 
the same years. In the Punjab it flowered as follows: — 1837, 1848-49, 
1874 1886-86, 1897-98, 1909-10, The flowering apparently takes place 
during two years separated by an interval of 12 years.' It probably 
flowered about 1860 and 1873 without having been collected. In Obaraba 
it flowered gregariously in 1922 and is said to liavo flowered in places in 
X921 bot I have seen no specimens of that ■''oai. Plowors durinii tlic 
rams. 

5. Strobilanthes alatxts, Nees, m DO. Pndv. XI (1847) 
p. 194 . — A perennial herh with persistent woody base, stems 
more or less viscous-hairy, quadrangular. Leaves 3-G hy 
lr7-3-3 inches, ovate, caudate-acxuninnte, base (cordate or 
broadly roxmded (rarely narrowed abruptly and confluent with' 
the wings of the petiole), the upper leaves sessile and cordate, 
crenate-serrate, membranous, puberulous when young, glabre* 
scent when mature, minutely lineolate on the upper surface, 
the cystoliths very inconspicuous on the paler lower surface: 
lateral n'erves 7-8 pairs of which the lowest 3-4 pairs arise 
within *5 inch from the base of the midrib ; petiole 1-3 inches 
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long, -winged at least near tlie top. Flowers -7 inch across, 
dark-bine, in interrupted viscous-hairy usually panioled ^ikes, 
which soon lengthen out so that the flowers are in distin'ct 
pairs. Bracts narrow-lanceolate or oblong, the upper scarcely 
as long as the calyx, caducous; bracteoles *2 inch long, nar- 
rowly oblong, caducous. Calyx *3 inch long (-b-B inch long 
in fruit), cleft almostl to the base; lobes lignlate, obtuse, glan- 
dular-hairy, one larger than the others. Corolla 1-5 inches 
long, the cylindric portion scarcely exceeding the calyx, ven- 
tricose portion curved, with 2 hairy lines within, mouth ob- 
lique. Stamens glabrous. Capsule -7 inch long, glandular- 
hairy or nearly gdabrous. Seeds shaggy. 

Temperate Himalaya 6-10,000 feet, from the Indus eastwards, com- 
mon. Also Trans-Indus. The persistent stem is usually very short in 
this species. One of the commonest plants in forest nndergrowth in the 
hills; varies somewhat in the amount of pubescence. Flowers annually, 
during the rains. 

G. Sthobilanthes angustifbons, C, B. Clarke, in Hook. 
/. FL Brit. Ind. IV (1885) p. 466. — perennial undershrub 
with persistent woody base, stems quadrangular, glabrous. 
Leaves 2-6 by -8-3 inches, elliptic, elliptic-ovate or -lanceolate, 
acuminate at both ends, serrate, ciliate, somewhat soabrid to- 
wards the margin, lineolate on the upper surface, the cystolitha 
veiy numerous and minute, inconspicuous on the lower sur- 
face; lateral nerves 5-6 pairs arcuate; petiole 0-2 inches long, 
winged upwards. Flowers -7 inch across, bluish-purple, in 
lateral and terminal paniculate spikes, the spikes often Kead- 
like, pedunculate, often with a pair of barren or floriferous 
foliaceous bracts about the middle of the peduncle. Bracts,, 
tlie upper -4 inch long, ovate, acuminate, pubescent, green, 
caducous ; the lower when present foliaceous, narrowly lanceo- 
late, persistent; bracteoles -2 inch long, linear, caducous. 
Calyx long, deeply divided; lobes linear, sub-acute, 

pubescent. Coi'olla J.-5 inches long, nearly straight, the cylin- 
dric portion white, nearly as long as the yentricose, a hairy 
line above the adnate portion of the stamens. Stamens glab- 
rous. Oiapsule 'S-S inch long, sparsely pubescent. Seeds 
hairy. 

Sub-Himalayan tract from the Ravi eastwards ascending to 6,000 
feet in Kangra. Flowers annually, October — ^March. This specie's is 
found ill moist shady places along ravines, etc. The inflorescence varies 
somewhat in appearance, sometimes the spikes are interrupted; the 
lower flowers being solitary in the axils of narrow leaf-like bracts^ 
Often the lower bracts bear in their axils a pedunculate spike instead 
of a single flower. All the spikes have capitellate tips so that when the 
lower solitary flowers of the interrupted spikes become replaced by 
spikes, the whole inflorescence becomes a panicle of capitellate spikes. 
The plant reaches a height of 2-3 feet with a persistent stem ©f 1-2 
feet, as thick as the finger. The corolla is minutely pubescent ©xternaP 

ly. 

7. Steobitanthes Dalhousiaxus, C. B, Clarke,, in Hook. 

/. FL Brit. Jn,d. IV (1885) p. 460. — -A peTennial herb with 
persisfeht woody base, stems hairy. Leaves 4-6 by 1-3-2 inches^ 
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elliptic (often narrowly), acxnniiiate at botli ends, sei’Z'ate,' 
minutely lineolate on tlie upper surface, puberulous cm 
nerves on both, sides; lateral nerves 6-7 pairs, arcuate j petiole 
‘0-1 incK long. Flowers -S-m incb. across, dark-blue, in heads 
or very short pedunculate spikes. Bracts -2—3 inch long, or- 
bicular, concave, whitened, glabrous, caducous; bracteoles 
(0, 0. B. ClarJze), similar to the bracts but smaller. Calyx -3 
inch long, -5 inch long in fruit, glandular-pubescent or glah- 
rate, cleft almost to the base; lobes ligulate, obtuse, onr- 
than the others. Corolla 1*5 inches long, widened gir,-.' n. --/ 
from near the base, curved. Stamens glabrous. Capsule *6 
inchl long, glandular-pubescent. Seeds silky. Collett, Fh 
SimL, fig. 1I8. 

Himalaya 6-8,000 feet, from the Indus eastwards. The per- 
sistent woody stem is occasionally 1-2 feet high, but usually only a few 
indies. Common in moist liroad-loaved forests and sometin'^s more or 
less gregarious. Mowers annually during the rains 

S. pentstemonoides, T, Anders.^ is mentioned in Lace’s list of plants 
oF the fean^ra District in Hart’s Working Plan. I have seen no speci- 
mens of tins species from west of Kuinaon, and Dutlii© only quotes 
Kanjilal for its occurrence u'est of Nepal. Closely allied to S, I>aU 
housiamts and it seems very doubtful if t.lie two are really distinct, var. 
Hexuosus, 0. B. Clarke resembling S, Valhovfiianus in many respects 
rather than >Sf. pentstenwnoidpfi. 

The following are occasionally grown in gardens in Iho 
plains. Both ate annually flowering shrubby plants. 

StbobitjANthbs soabub, Nee$, — ^Leaves elliptic or obovate, acumi- 
nate, usually very roxigh and hard. Flowers *7-1 inch long, yellow. In 
dense, often clus-fcored spikes. Bracts 1 by *2 inch, Lanec'olate, hairy. 
Corolla very hairy within. 

Indigenous to Bengal. Flowers: Ai)ril. 

Stbobtlantubs anisoputuvUS, T. A7}deTs . — Leaves in very uncfiua! 
pairs, one about by *6 inch, the opposite leaf 1 by *15 inch, or smaller 
or obsolete when the leaves hpcoin© pseudo-alterna.te, la’noeolate, lo-ng- 
acuminate. Flowers 1 inch long, pale blue, in axillary 
heads. Bracts *2 inch long, elliptic, obtuse, nearly glabrous; bracteoles 
similafr but smaller and narrower, both caducous. 

Indigenous to the Khasia hills. StrohiJaniheft Uophyllvs, 
Anders,, is a form with the leaves in equal pairs. Intermediates are 
■common and the relative size of the leaves in the same pair is hy no 
means constant on the same plant. Flowers: February — March. 

4, /ECHMANTHERA, Nees. 

(From the Creek aichme, the point of a spear, and antheros^ 
flowering; referring to the minutely pointed connective in some species. 
Distrib. Species 2; Indian.) 

JEchmaisTtetera tomentosa, Nees, in Wall. PL 'As. Par. 
Ill (1832) p. 87. — An erect xinclerslmil) 1-3 feet high. Loaves 
2-4 by 1-2 inches, ovate, sometimes aoiifo, 

base rounded or rarely narrowed, crenc io, \ j bu; (.hscurely 
lineolate with cystoliths on the upper surface, ])ubescent above, 
pubescent or tomentosie beneath j lateral nerves 8-14 pair.s, 
much curved near the margin; petiole 'S-l-S inches long- 
Flowers *5-7 inch across, purple, in r3-8-flowered clusters, ses- 
sile on the spreading branches of an open terminal panich^ 
Bracts -3-*5 inch long, linear-Iigxilate, as long as the calyx; 
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bracteoles similar, smaller; botL. pubescent on the backs and 
mliate, more or less yisoid. Calyx -3-6 incb long, cleft almost 
to the base; lobes 6, linear-ligulate, pubescent on tbe backs, 
ciliate, more or less yiscid. Corolla 1 inch long, tubular-ven- 
tricose, widened suddenly from below tbe middle, nearly 
straight, 2 bairy lines on tbe palate witbin, otherwise glabrous; 
lobes 6, subequal, rounded, twisted to tbe left in bud. Stamens 
4, didynamous, included, longer filaments bairy, shorter glab- 
rous ; anther-cells muticous. Ovary 2-celled, densely hairy at 
tbe apex ; ovules 4-6 in each cell ; style sparsely bairy, thick- 
ened upwards; stigma linear, the outer lobe reduced to a 
minute tooth. Capsule linear, about as long as tbe calyx, 2- 
celled from the base. Seeds usually 8, discoid, densely hairy ; 
retinalcula strong, boobed, 

Wallichii. Stem and leaves beneath clothed wi'ffi 
dense white woolly tomentum. Leaves thicker, rugose. Tip 
of the connectivei exourrent, recurved. 

Sulb-Himalayan tract and Outer Himalaya 3-^, 000 fecJt from 
tlio Ravi eastwards. Not uncommon in tbe undergrowth of forests of 
Finns longifolia. Said to flower periodically at intervals of 4-5 years 
and to die after frnitiiyp as do some Strobilanthes, but I am inclined 
tq think that this is a mistake and that it flowers annually. It certainly 
does not always die after fruiting. It is apt to be mistaken for Stro^ 
bilanthes but has more seeds. Flowers: August — October. 

5. PHLOGACANTHUS, Nees. 

(From the Greek phlox j phlogos, a flame, and Acmthus, a genus 
of this famty. Distrib. Species 11; all Indian.) 

Ph^ogacanthus thyesieloeus, Nees, in Wall. PI. As. 
Par. Ill (1832) p. 99. — ^An evergreen shrub 3-8 feet high; bark 
•smooth grey, twigs quadrangular. Leaves opposite, 6-8 by 
1*5-3 inches, oWanceolate, oblong-oblanceolate or -elliptic, en- 
tire, acuminate, usually caudate, base 'cuneate, glabrous, soft, 
glossy deep-green above, glaucescent beneath; lateral nerves 
7-10 pairs, arcuate ; petiolei *7-1 inch long. OFlowers orange 
in dense spike-like panicles 4-12 inches long, spikes terminal, 
solitary or several, or quasi-axillary, rachis villous. Bracts 
-3- *5 inch long, linear, densely pubescent. Calyx densely 
pubescent; tube *1 inch long; lobes 5, linear-setaceous, Oo^ 
rolla *5-8 inch long, villous ; tube broad from the base, curved; 
limb obliquiC, the two upper lobes suberect, the three lower 
Sjpreading, imbricate in bud. Stamens 2 and sometimes 2 ru- 
dimentary staminodes ; anthers 2-celled, oblong, muticous. 
Ovary 2-celled ; ovules 6-7 in each cell ; style filiform, glabrous ; 
stigma simple. Capsule 1-1*2 inches long, elongate, subquad- 
rangular, valves deeply grooved on the backs, retinacula Curv- 
ed, hardened. Seed orbicular, compressed, hairy. 

Sub-Himalayan tract from the Ravi eastwards. Rare, I have only 
seen it once near Pundwar, District Kangra. Mofet shady ravines. 
Grown in gardens in the plains. Flowers: March— May. 
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6. ADHATODA, Nees. 

(From tlie Tamil name adhatodai^ what goats will not touch; re- 
ferring to the leaves not bemg eaten by goats. Distrib. Species S; 
throughout the tropics.) 

Adhatoda Yasic'a^ Nees^ in Wall. PI. As. Rar. Ill (1832) 
p. 103. — ^An evergreen gregarious shiuib 4-8 feet higL., foetid 
when bruised. Leaves 4-8 by 1-5-3 inches, elliptic or lanceo- 
late, acuminate, base narrowed, minutely pubescent especially 
when young; lateral nerves 8-12 ])airs; petiole -5-1 inch long\ 
Flowers white, in sshort dejise axillary pedunculaie spikes 1-4 
inches long; peduncles 1-4 inches long, stout. Bracts •4--S by 
-2-5 inch, elliptic or obovate, sub-acute, green, minutel;v pui)e- 
scent, 5-7-nerved; bracteoles about as long as the brads, linear- 
oblancieolate, acute, green, xninuiely pubescent, l-norved. 
Calyx -3-5 inch long, cleft nearly to the base ; lobes 5, oblong- 
lanceolate, equal, acute, glabrous or pubescent, 3-nerved. Co 
rolla about 1 inch long, pubescent outside ; tube -5 inch long, 
the lower half cylindric, Iho tipper half much laterally inflated; 
limb 2-lipped, the upjjer lip hood-like, notched, the lower lip 
deeply 3-lobed, with 2 lines of oblique pnrple bars within. Sta- 
mens 2, inserted near the top of the corolla-tube; filaments 
stout, curved, hairy at the base; anthers 2-celled, one cell 
higher thnn the other, the lower fcells minutely apiculate. 
Disk cupular. Ovary 2-celled, pubescent; ovules 2 in each 
cell; style filiform, subclavate abore; stigma enttire. Capsule 
1 inch long, clavate;, subacute, pubescent, the solid stalk -5 inch 
long, flattened; retinacula hard, curved. Seeds 4. glabrous, 
tubercled. Yem. Bailzar, hasuti (Ka), hanSha (Bash.). 

Sub-Himalayan tract ascending to 4,000 feot und in tlie less nrid 
portio* of the plains. One of the comi»noneRt shrubs in tho Punjab eHj>o- 
cially in hedges, * waste ])liices, grazing grounds, etc. it undoubtetlly 
owes its abundance to its immxinity from damage by goats and cattle. 
In some forests it is common as an undergrowth, but chiefly on flat or 
gently sloping grotmd or on clay soils. Flowers : Decomber—April. 

7. LEPIDAGATHIS, Willd. 

(From the Oreek, lepis^ Upidos^ a scale and agaf.hu, a ball: refer- 
ring to the inflorescence in some species. Distrib. Species 80; in the 
warrnor parts of the world, few in America.) 

Lepidagaxhis cuspidata, Nees, in Wall. PI. A.?, Rar. Ill 
(1832) p. 97. — suberect uudershrub 1-3 feet high; stems pale- 
grey often nearly white and shining, woody, young shoots glan- 
dular-pubescent. Leaves variable, the lower 1-5-3 inches long, 
oblong, aciiminate, mucronate, slightly pubescent, base cuTie- 
ately tapering and decurrent into the petiole, eiiiiro; lateral 
nerves about 4-5 pairs, much upeurved; ihe upper leuves al>ou£ 
-7 inch long, elliptic, narrowed at both ends, glandular-pube- 
scent, cuspidate, sessile, passing gradually into bracks- Flowers 
-5-6 inch long, white with purple spots, in terminal usually 
dense spikes 1-2 inches long, mostly born'e on short lateral 
branches, spikes occasionally longer and laxer. Bracts 4-5 
inch long, elliptic, narrowed at both ends, spinous-pointed, 



LX VII. ACANTHACE2E. 


39a 


S-nervecl, densely glandular-pubescent. Bracteoles *3 incli 
long, oblong-lanceolate, spinous-pointed, 1-nexved, glandular- 
pubescent like tbe bracts. Calyx -5 inch, long to the top of the 
longest segment, clothed with ascending silky hairs below, 
glandular-pubescent upwards; tube -1 inch long; lobes 5, un- 
equal, the upper outer lobe the largest, oblanceolate, 3-nerved, 
reticulate, the two lower shorter and narrowier, the two lateral 
as long as the lower, linear, l-nerved ; all acute, spinous-point- 
ed. Corolla-pubescent outside, 2-lipped, the upper lip ovate, 
acute, ^ entire or notched, the lower 3-lobed, the lobes rounded, 
the middle one the broadest. Stamens 4, didynamous ; anthers 
2-celled, bearded. Ovary 2-'celled, glabrous; ovules 2 in each 
cell; style recurved, pubescent; stigma capitellate. Capsule 
•3 inch long, ovoid-lanceolate, glabrcu'; ; seeds 4, supported 
on hard retinacula, ovoid, compressed, elastically hairy on the 
margins when wetted. 

Sub-Himalayan tract and Outer Himalaya ascending to 5,000 feet 
from the Ravi eastwards. Pathankot, Bharamsala, Suket. A plant of 
hedges, dry rocky hanks, etc. It is abundant in Dehra Hun. 
Flowers : December — March. 

JBlepharis sinclica, T. Anders, This plant is usually described as 
a shrub but appears to be an annual. I have seen hundreds of plants* 
in Sind, hut in the cold weather could not find one living. 

Thunberoia ooocinea, Wall, — A large climber. Leaves 5-8 inches 
long, the lower ovate, the upper oblong. Flowers red to orange, in 
elongate pendent racemes. Bracts persistent ; bracteoles *5-1 inch long,, 
ovate, often coherent on one side. Calyx a minute tim. Corolla 1 inch 
long 1*5 inches across. 

Indigenous to the Central and Eastern Himalaya. Cultivated in 
Lahore. Flowers ; December — ^Maroh. 

Thitnbergia GUANUiFiiORA, Boxh , — large climber with swollen 
roots. Leaves 4-7 inches long, ovate, often angularly lobed, base cordate 
6-7 nerved; petiole 1-6 inches long. Flowers large, blue, in drooping 
racemes. Bracts deciduous. Calyx a small ring. Corolla 2-3 inches 
long and as much across. 

Indigenous to Bengal. Cultivated in gardens in the plains. 
Flowers : May — ^August. 

PBTALiDitrar BAELEKioipES, ^665 . — A straggling shrub. Leaves 2-4 
inches long, ovate, acuminate, toothed or crenulate. Flowers white, 
sub-solitary or in decussate pairs in dense spikes. Stamens 4, didy- 
namous. Capsule *5 inch long, 4-seeded. 

Indigenous east of the Jumna and may be found wild in the Punjab. 

Readily recognized by tlie large green-veined pairs of bracteoles, *7 
inch long, strongly ribbed lower lip of corolla and the long fulvous 
hairs within it.'' (Haines.) Cultivated in Lahore. 

Acanthus ilioifolius, TAnn, — ^A sub-herbaceous shrub with tall erect 
steins. Easily recognijsed by its glossy, rigid, spinous-toothed leaves 
and large blue flowers in terminal bracteate spikes. Indigenous ojx the 
sea coasts of India, extending to Australia. Grown in gardens in the 
plains usually as an aquatic. Flowers: May — June. 

Aphblandra PEOTiNATA, Willd. — An evergreen shrub, 4 feet high. 
Leaves about 6 by 2*5 inches, elliptic, acuminate, base narrowed into 
ia broadly winged petiole, pubescent especially on the nerves beneath. 
Flowers 1*5 inches long, scarlet, in dense terminal spikes. Bracts *5 
inch long, elliptic, acuminate, with 2 black glandular patches at about 
the widest point, one on either side of the midrib. Corolla tubular, 2- 
lipped, upper lip erect, lower recurved. Stamens 4, anthers l-celled. 
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Indigenous to South America. Grown in gardens in the plains. 

Jaoobinia tinotobia, JELemsl , — ^An evergreen shrub, 4 feet high. 
Leaves variable in size, lanceolate, narrowed at both ends, .slightly 
pubescent on the nerves beneath. Flowers 1*5 inches long, orange-red 
in axillary, unilateral, often branched spikes. Bracts small. Corolla 
tubular, 2-lipped, upper lip erect, lower recurved. Stamens 2, anthers 
2-celled, 

Indigenous to Central America. Cultivated in gardens in the 
plains. The plant yields indigo; hence the specific name. 

JusTiciA Genbar-ussa, Liiin, f . — ^An evergreen shrub, 2-4 feet high. 
Leaves 4 by *7 inch, lanceolate. Flowers white or rose with purple spots, 
in spikes, spikes terminal and on short lateral branches. Brads linear, 
shorter than the oalyy. Corolla *5 inch long. Stamens 2, anthers 2- 
celled. 

Wild in many parts of India, but possibly originally from China. 
Cultivated in gardens usually as an edging for paths. The foliage 
often has a purple hue. Flowers : April — May. 

JusTioiA VENTBTcosA, Wall , — A glahrous evergreen shrub, 8-4 feet 
high. Leaves 4-6 by 1*5-2 inchc'S, elliptic, narrowed at both ends. 
Flowers *6 inch long, white,, rose-spotted, usually in threes in the axils 
of bracts formiiig dense teriniiicd spikes 2-.‘> inches long: bracts •3-*5 inch 
long, orbicular, imbricate, much longer than the calyx. Stamens 2, 
anthers 2-cefled. 

Indigenous to Bui'ma. Cultivated in Lahore. Flowers: February 
—March. 

THYRSACANTnus STBicTUS, Nees , — ^An evergreen shrub. Leaves 8 
by 2*6 inches, oblong, narrowed at both ends, lateral nerves strongly 
curved upwards near the margin and running for some distance close 
to it. Flowers 1*2 inches long, red, fascicled, the fascicles whorled, the 
whorls arranged in a.^ terminal panicle. Bracts small. Corolla tubular 
in the lower half, ventricose above; limb subbilabiate *5 inch across. 
Stamens 2, included, anthers 2-celled. 

Indigenous to Central America. Gi-own in gardens in. the plains. 

LXVill, VERBENACE/E. 

Herl)s, shrubs or trees. Leaves opposite or wliorled, very 
rarely alternate, simple, rarely digitate, stipules 0. Itiflore* 
sceuce cymose, racemose or spicate; flowers zygomorphic or 
more or less actinomorpliic, bi-sexual, rarely polygamous by 
abortion. Calyx inferior, gamosepalons, campanuiate, tubular 
or cup-sliaped, 4-5 (rarely 6-8)-lobefl or -toothed. Corolla 
gamopetalous, tube usually cylindric or widened upwards, often 
curved ; limb 2-lipped or sub-equally 4-5 (rarely more)-lobed. 
Stamens 4, didynamous, rarely equal (rarely 2, very rarely 
isomerous witli the corolla-lobes), antbers 2-celled, opening 
lengthwise. Ovary superior, 2-4 (rarely 8- or almost l)-celled ; 
ovules usually 2-1 in each cell, attached at the bovse or top of 
the cell or laterally; style terminal; stigma usually entire or 
'2-lobe(l. Fruit usually drupaceous, .someiimes capsular. Dis- 
TE.IB. A large family, mainly tropical. 

Leaves digitate. * 1, VUez, 

Loaves simple. 

Flowers in dense capitate or cylindric 

spikes ... 2. Laniana. 

Flowers in cymose panicles. 

Flowers regular; stnmens isomerous, 
equal; a woolly-tomontose shrub ... 3. OaMcarpa^ 
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Flowers 2-lipped or 4-5-lobed ; stamens 
unequal. 

Flowers large ; 1 inch or more across ; 
a tree ... 4. 

Flowers usually less than 1 inch across. 
Flowers very small; fruit with 1 
pyrene ... 5. 

Fruit with 4 pyrenes (normally) ob 
capsular. 

Fruit with 4 one-seeded pyrenes. 

Calyx campanulate ... 6. 

Calyx broadly obconic ... 7. 
Fruit breaking up into 4 valves 
with incurved margins hold- 
ing the seeds ... 8. 


Gmelina, 


Premna,, 


Clerodendron, 

Kolmskioldia, 


Cary opt eris 


1. VITEX, Linn. 


(The old Latin name used by Pliny for Vitex Agnus-castus, Dis- 
TKiB. Species about 60; all tropical and warm temperate regions.) 

Vitex Negxjndo, Linn. Sp. FI. (1753) p. 638. — A large 
shrub, rarely a small tree, hart thin grey, branchesi whitish 
with fine tomentum. Leaves opposite, digitately 3-6-foliate; 
petiole 1-2 inches long. Leaflets 2-6 by •4-1*5 inches, lance- 
olate, acuminate, entil*e, crenate or coarsely serrate,i nearly; 
glabrous ^ above, covered with fine ^ white tomentum beneathjt 
the terminal the largest on a petiolu;!© 4-5 inch long, the 
lateral smaller with shorter petiolules or suhsessile. Flowers 
about *2 inch across, blue or lavender, in opposite cymes ar- 
ranged in an elongated terminal thyrsus, which is ofteii' branch- 
ed at tbe base; bracts *07-1 inch long, lanceolate, caducous. 
{Calyx *1-15 inch long, campanulate, white-tomentose ; teeth 
'6, minute, triangular. Corolla *3 inch long, tomentose out- 
side, hairy at the insertion of tie stamens, tube short, limb 2- 
lipped, upper lip deeply 2-lobed, lower lip 8-lobed, the middle 
lobe obovate, crenulate, larger than the oblong obtuse lateral 
lobes. Stamens 4, didynamous, exserted; anther-cells at firsfi 
parallel and pend,ulous, afterwards divaricate. Ovary 4-celled ; 
ovules 1 in each cell, attached near the top of the cell; style 
filiform; stigma hifi cl. Fruit *2 inch diameter, black, exocarp 
succulent; endocarp bony, 4 (or by abortion feweT)-celled. 
Vern. manvan (Hajz,), bana (Ka). 

Sub-Himalayan tract ascending to 4,000 feet from the Indus east- 
wards, Also Trans-Indus. Common. Often gr^arious in small patches 
on the banks of streams and similar places. Grows readily from cut- 
tings, and is often planted in hedges by natives. Young leafy shoots, 
planted nearly horizontally in the rains, appear to root better than older 
wood. The plant is likely to he useful for afforestation works, but n<.t 
in very dry ]places. The form with more ovate-lanceolate coarsely sei- 
rated leaves is var. incisa (sp. Lamk.); it passes into the typical form, 
and both kinds of foliage may sometimes be found on the same plant. 
Flowers : March — June. 

Vitex Agnus-castxjs, Linn. — Very like V. N^gv/ndo and best^ re- 
cognized by its cylindric (not pyramidal) panicles and bright violet 
flowers'; is cultivated in gardens in the plains. It is, very hardy both 
-as regards cold and drought. 
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2. LANTANA, Linn. 

(Tlae old Italian name for tlie wayfaring tree^ Viburnum Lankina: 
applied to this genus on account of resemblances m foliage, flowers and 
fruits.) 

Eambling or erect sbrubs or herbs; branches qnadrangu- 
lar, often prickly. Leaves opposite or lemate, simple, crenate, 
often rugose. Flowers in pedunculate, capitate, ovoid or 
cylindric spikes; bracts conspicuous, longer than the calyx; 
hracteoles 0. Calyx small, membranous, truncate or obscurely 
'4-6-toothed. Corolla-tube slender, cylindrib; limb regular or 
obscurely 2-lipped, 4-5-lobed, spreading. Stamens 4, didy- 
namous, inserted about the middle of the corolla-tube, includ- 
ed ; anthers broadly oblong. Ovary 2-celled ; ovules 1 in 
each cfell, erect from the base or attached laterally near the base 
of the cell; style short; stigma oblique, thickened. Fruit druj> 
aceous, with a more or less fleshy mesocuiq); endocarp hard, 
separating when ripe into two 1-celled, 1-seeded pyrenes. 
Disteib. Species about 50; mosily in tropical America. 

Flower-beads ovoid, becoming oblong; 
bracts ovate; stems not prickly ... 1. L. indica. 

Flower-heads permanently capitate; bracts 
lanceolate; stem usually prickly ... 2. L. Camara. 

1. Laxtaxa inbka, Ilort, Bonj/. (1814) p. 46. — 

An erect shrub usually 2-3 feet high ; twigs not prickly, densely 
hairy upwards. Leaves opposite, 1-3 by ^-l-T inches, ovate, 
rather variable, usually very rugose above and with prominent 
veins beneath, subacute, base rounded or narrowed, crenate- 
serrate, finely pubescent or more or les>s scnbrid above, dodod 
benealh with numerous minute glands which arc usually moj'e 
or less coTnj)letely obscured by dense soft pubescence; petiole 
•1-3 inch long. Flowers *2 imdi across, while, in ovoid head'!« 
which lengthen and become oblong as flowering proceeds and 
reach 1-1-5 inches long in fruit; peduncles 1-3 inches long, 
slender, quadrangular, hairy; bracts ovate, acuminate, softly 
hairy on both sides, the lower -25 inch long, the up]:>er smaller. 
Cal^ix about -06 inch long, truncate, hairy. Corolla-tube about 
•25 inch long, hairy outside; lobes 4, rounded. Fruit *15-2 
inch diameter, purple. 

Sub-Himalayau tract and adjacent plains from the Indus east- 
wards, ascending to 3,000 feet. Salt Range. In rather dry places ; not 
very common. Specimens from moister localities have the loaves loss 
rugose, less hairy beneath and larger than those from dry places. Tbe 
flowers are said to be light-purple wifcli a yellowisb tube, but t lun'e 
always seen them pure white and the notes on tlio sheets in Bclsra say 
“ flowers white/’ The flowers appear more or loss all the year rouml 
Baker in the Flora of Tropical Africa unites this with L. salvifolm, 
Jacq,, a South African species. 

2. Lantaxa Oamaea, Linn, Sp, PL (1753) p. 627. — A 
large scrambling evergreen shrub, 4-8 feet high ; twigs usually 
more or less prickly, pubescent, j^rickles when present hooked. 
Leaves opposite, 1-3 by -6-1-7 inches, ovate, subacute, base 
truncate or narrowed, crenate-serrate, scabrid on both sides; 
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petiole *3-*5 incli long. Flowers 25 ineli across, usually 
orange, in keads whicL are permanently capitate, 1 inch across j 
peduncles 1-3 inches long, hispid, thickened upwards; bracts 
•25 inch long, lanceolate, hispid. Calyx about -08 inch long. 
Corolla-tube -3- -5 inch. long, slender, pubescent; lobes 4, round- 
ed. Fruit -2 inch diameter, black, shining. Z*. aculeata^ 
Linn, Vern, panchpJiuU (Madhopur). 

Indigenous to tropical America and completely naturalized in many 
parts of India. It has obtained a footing near Madhopur, Ohamba 
-and Sabathu and is often seen in hedges in the Palampur Tahsil, Kangra 
District, and in Hoshiarpur. The plant has become a pest in parts of 
the Deccan and much has been written against it. In places which 
suit it, it grows in dense impenetrable masses. If it could be got to 
grow in the Hoshiarpur Siwaliks or in the sheltered ravines of the Pabbi 
Hills, it would be very useful. In cultivated plants flowers of all 
colors from cream to yellow, crimson and purple, are found, and the 
color is frequently variable in the same head. Flowers more or less 
throughout the year. 

3. CALLICARPA, Linn. 

(From the Greek hallos, beauty, and harpos, fruit. Distrib. 
Species 80; tropical and subtropical regions, excluding Africa and 
South America.) 

Callicakpa MACEOPHYiiLA, Vahl, SyiTbh. Ill (1794) p, 
to 63. — ^An er.ect evergreen shrub, 4-8 feet high, twigs, peti- 
cles, peduncles and leaves beneath densely woolly-tomentose. 
Leaves oppositoj, 4-10 by 1-4 inches, ovate-lanceolate or oblong- 
lanceolate, acuminate, crenate, clothed nhove when young witK 
stellate pubescence ultimately glabrescent, densely grey wooily- 
tomentose beneath, lateral nerves 10-15 pairs, prominent be- 
neath; petiole -3-6 inch long, stout. Flowers •! inch across, 
pink, in many-flowered axillary dichotomous cymes 1-5-3 
inches across; peduncles *6-1 inch long. Calyx -05 inch long; 
campanulate, minutely 4-lohed. Corolla -1 inch long; 
tube short, cylindric; limb 4-lohed, spreading, buh-symmetri- 
oal. Stamens 4, equal, inserted in the upper half of the co- 
rolla tube, exserted, anthers small, ovate. Ovary 4-celled; 
ovules 1 in each cell, inserted above the middle of the cell; 
style linear; stigma dilated, obscurely 2-fid. Fruit -15 inch 
•diameter, white, succulent, endoeaxp hard, breaking up into 
■ '4 (or by abortion fewer) pyrenes. 

Sub-Himalayan tract from the Indus eastwards ascending to 4,000 
feet. Fairly common in waste places along ravines, etc. Flowers 
during the rainy season. 

The two following spefdes are occasionally seen in gardens 
in ISTorth India. They resemble C. macrophylla and can easily 
be mistaken for that species: — 

OaIiLioabpa RsiBVBsn. WaU , — A small shrubby tree. Cymes rather 
lax (for the genus); peduncles 1* 5-2*5 inches long. Otherwise as for 
0. macrophylla. 

Native of China, Has long been cultivated in gardens in India, 

Iiahore, 

OAiIiIOABPA longepolia, LamJc, — A large much-branched shrub. 
Leaves sparse!^ stellate beneath and closely dotted with minute yellow 
glands. Otherwise as for 0. macrophylla. 
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Native of Eastern Bengal and tlie Khasia Hills. Has long been 
cultivated in gardens. 


4. GMELINA, Linn. 

In honor of S. Gottlieb Gmelin, a celebrated German naturalist 
and traveller of the 18th century. Distrib. Species 8; S. E. Asia and 
Australia.) 

Gmelina aeboeea, JRoxb . Hort . Beng, (1814) p. 46. — A 
Eiedium-siijed to large deciduous tree, baric smootb', greyish. 
Leaves opposite, 4-8 by 3-6 inches, broadly ovate, acuminate, 
entire, glabrous above when mature, pale and finely mealy- 
tomentose beneath; base usually truncate, but with a short 
cuneate attenuation at the top of the petiole; lateral neawes 
6-10 pairs, the lowest pair suh-basal; petiole 2-6 inches long, 
glandular at the top. Flowers about 1 inch across, reddish 
or brown and yellow, appearing with the young leaves and 
arranged decussately in 'cymes of 1-3 flowers along the branches 
of hairy lateral and terminal panicles up to 12 inches long? 
bracts *3 inch long, linear-lanceolate. Calyx -2 inch long, 
broadly cnr-'pcrvLato, densely fulvous-hairy; teeth 5, small, 
acute. Corolla 1-1*5 inches long, tubular below, 
throat obliquely fnnnel-shaped; limb 2-lipped, the upper lip 
deeply divided into two oblong obtuse lobes, the lower lip about 
twice as long as the upper, 3-lobed, the middle lobe much Ion gel! 
than the lateral ones and with a crennlate margin/ Stamens 4, 
didynamous ; anthers oblong, the cells separate, parallel. Ovary 
4-celled; ovules 1 in each cell, attached near the top of ilie 
cell; style slender; stigma shortly 2-fid. Fruit *7-1 inch 
long, obovoid, seated on the nnenlarged calyx, oxo^arp ’Suc- 
culent, endocarp bony, usually 2-cellerl. Vern. kumTidr^ 
Iffumhdr, 

Sub-Himaliiyan tract from the Bavi eastwards. Not co'tioion. 
Ofteu (-ultivaterl in the plains. The wood is valuable; it is whiiM oi* 
yellowish, even-grained, easily worked, does not warp or shrink, and 
is dtirahle. Tlie growth is fast, about four rings per inch of r.uHus, 
and i:ie tree is easily grown from seed. The tree would be worth enltJ- 
vafcion for timber, but it cannot stand the frost in irrigated plantations. 
There ate a few trees in Changa Manga. The leaves of young plants 
are often coarsely toothed. Beproduces well from coppice. Flowers:’ 
March — ^April, 


5. PREMNA, Linn. 

(From the Greek premnon, the stump of a tree; referring to th© 
low stem of most species.) 

Trees or shrubs, rarely iinderslirubs, sometiiuos c'*-''r.'^'7 
Leaves opposite or in whorls of three, entire or 
Flowers small, greenish or white, in panicled or corymbose 
cymes. Calyx small, campanulate, truncate, 2-lobed or 3-6- 
toothed. Corolla with shoit cylindric tube, throat often beards 
ed, Iknb spreading, 2 -lip 3 jed, 6-lobed or sub-equally 4-lob(‘d. 
Stamens 4, didynamous, inserted below the throat of the co- 
rolla, usually shorter than its lobes ; anthers ovate or rounded 
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cell? parallel or divergent. Ovary 2- or 4-celled; ovules 4, 
inserted near tta top of the cells ; style linear ; stigma shortly; 
2-fid. Fruit small, seated on the calyx, exocarp succulent, 
often thin, endocarp hard undivided, 4 (or by abortion fewer)- 
celled with a central cavity. Dismin. Species 40; warmer 
regions of the Old World. 

Large shrubs or trees; leaves petiolate. 

Calyx 5-tootlied, much enlarged in fruit 1. P. mucronata. 

Calyx 4-toothed, not enlarged in fruit 2. P. barbata. 

An almost stemless undershrub, leaves 

sessile ... 3. P. herbacea, 

1. Pbemxa mucronata, JRooib. FI. Ind. Ill (1832) p. 80. 
— A small or medium-sized deciduous tree, bark greyish-white. 
Leaves opiDosite or occasionally ternate, 3-5 by 1*5-3 inches, 
ovate, acuminate, base cuneate, usually entire, drying black, 
glabrous above when mature, softly pubescent especially on ths 
nerves beneath ; lateral nerves 4-6 pairs ; petiole *3-6 inch long. 
Flowers *1 inch across, greenish, in terminal corymbose’ pube- 
scent trichotomous panicles. Calyx *07 inch long, pubescent, 
shortly 5-toothed. Corolla *16 inch long, pubescent. Fruit 
-2 inch diameter, globose; black, half enclosed by the accre- 
scent cup-shaped calyx. P. latifoUa, Roxb., var. muei*ondia,^ 
FI. Brit. Ind., IV, p. 678. Vern. gin, hhankdr, 

Sub-Himalayan tract and adjacent moist parts of the plains from 
the Ravi eastwards, not very common. Wood hard, a good fuel. 
Flowers: April — June. 

2. Premna barbata, Wall. Cat. (1828) No. 1768. — 'A 
small deciduous^ tree, bark dark-grey. Leaves opposite, 3-7 
by 1*5-4 inches, ovate, acuminate, base usually truncate or 
broadly cuneate, usually toothed especially towards the apex,- 
drying green, puberulous on both surfaces when young, glab- 
rous or nearly so when mature, lateral nerves 4-6 pairs, the' 
lowest from the base; petiole *6-2 inches long, channelled 
above. Flowers *15 inch across, ^eenish, in terminal corym- 
bose pubescent trichotomous panicles. Calyx *07 inch long,; 
pubescent, rather deeply sub-eq^ually 4-lobed. Corolla -IS— 2 
inch long, the throat bearded within. Fruit *2 inch diameter, ^ 
globose, seated on the unenlarged calyx, stone verrucose. Vern.; 
ganMla. 

Sub-Hi nia la, y an tract and Outer Himalaya, ascending to 4,000 
from the Indus eastwards. Rare west of the Ravi. In the absence of 
flowers or fruits this is best distinguished from P. mucronata by its longeri 
dbiannelled petioles. Flowers: April — ^May. 

3. Premna herbacea, Roa^h. Hort. Beng. (1814) p. 46.~ 
A small almost stemless nndershrub. Stems annual, 1-4 inchei- 
long. Leaves in rosettes of 2 or 3 pairs, 1-5 inches long, obo- 
vate, obtuse, base .cuneate, coarsely serrate, sessile, puberulou? 
on the nerves above, pubescent beneath. Flowers *1 inch ac- 
ross, pale-yellow or greenish, in terminal corymbose pubescent 
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tricliotomo-us panicles. Calyx -1 incli long, cnp-sliaped, pube- 
scent, snb-eqnally S-lobed. Corolla -2 inch long, throat hairy,, 
limb 4-lobed, obscurely 2-lipped. Fruit -25 inch diameter, 
globose, black, seated on the slightly enlarged calyx. 

Sub-HiTiialayan tract from Kashmir eastwards (JJrandis). I have 
seen no Punjab specimens, and the sheet in Herb. Kow. supposed to 
have come from Kashmir is very doubtful. On it is written “ Premna 
herbacea in Persian script and the date. A plant of stiff soils 
in open grassy places. This is a plant sitpposed to have been perma- 
nently dwarfed by periodic jungle fires as Grcicia sapula. Flowers : 
February — ^IVIay. 

6. CLERODENDRON, Linn. 

(From the Greek Ideros, chance, and dendron, a tree; referring 
to medicinal properties, G. fortunatum bejng supposed to be beneficial 
and G. caJamtosum, G. wfortunotum., otc., injurious.) 

TrndersliruLs, slirubs or small trees. Leayes opposite or 
whorled, simple, entire, tootlxed or lobed. Flowers in axillary 
cymes or terminal panicles, often leafy below; bracts small or 
conspicnoiia. Calyx campannlate, rarely tubular, truncate, 
5-tootliied or -partite, persistent, often accrescent and colored. 
Corolla-tube narrowly oylindrio, straiglit or curyed, often very 
limb more or less oblique with. 6 spreading lobes. Sta- 
mens 4, didynamous, muct exserted ; anthers oyate or oblong, 
the cells parallel. Ovary incompletely 4-celled ; ovules 1 in 
each cell, attached near the top of the cell ; style long, filiform ; 
stigma shortly 2-fid. Fruit usually 4-fxirrowed or -lobed, exo- 
carp more or less succulent, endocarp crustaceoxxs or bony, di- 
viding into 4 one-seeded or 2 two-seeded stones, Dxstetb. 
Species about 100; mainly in warm regions of the Old World. 

Leaves opposite (often whorlod in G. serrniuTn); stems solid. 

Calyx not or scarcely enlarged in fruit. 

Oalyshlobes long, leaves less than 3 
inches long ... 1, C, PhlomidU, 

. Calyx-lobes short; leaves often 6 inches 

long or more ... 2. 0. serratwm. 

Calyx much enlarged and turning red in 
fruit ... 3. 0, infortumtum 

Leaves whorled; stems hollow ... 4. O, Siphonanthit^, 

1- Clerodekdron Phlomtdis, Lznn. /. Sv/ppt (178J) 
p. 292. — A shrub or small tree,* bark thin, smooth, twigs gi‘6y- 
pubesoent. ^ Leaves opposite, 1-2-5 by -8-1*6 ineW, ovate or 
“Sub-rhomboid, acute or obtuse, base truncate or obtuse, en- 
tire, undulate or coarsely crenate-dentate, more or less pube- 
tulous on both surfaces, dull-green ; lateral nerves 3-6 pairs, 
the lowest pair sub-basal ; petiole *3—7 inch long. Flowers -6 
inch across, white ^ or pinkish, fragrant, in small axillary 
dichotomous cymes forraing a rounded terminal panicle; bracts 
•2 inch long, lanceolate or obovate, foliaceous. Calyx 4 inch 
long, divided about half-way down, glabrous or puberulotxs, 
slightly ^ enlarged in fruit, lobes ovate*-acuminat©. Corolla- 
tube -8 inch long, slightly pubescent outside; lobes *25 inch 
mng, elliptic, obtuse. Fruit -25. inch across, broadly obovoid, 
Mack when ripe. C. phlomoides, Willd., et Auct. PL 
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Punjab plains, locally common j Salt Range; on tlie Ridge at Delhi; 
Hisiiar; Changa-Manga. Flowers: August — February. 

2. ClebodendrojS- seurattjm, Spreng. Syst. Veg. II 
(1825) p. 758. — ^An erect -underslirub 3-5 feet bigli, sending- up 
straiglit unbranclied slioots from a stout woody root- stock. 
Leaves opposite or teriiate, usually about 6 by 1*7 inclies, but 
reaching 12 by 4 inches, oblong, oboyate-oblojig or elliptic- 
oblong, acute, coarsely sharply and rather distantly serrate, 
glabrous except when quite young ; lateral nerves 8 pairs, curv- 
ing near the margin and running for some distance close to it ; 
petiole 0-*l inch long*. Flowers about *6 inch across, bluish, 
in pubescent dicliotomons cymes in the axils of the upper leaves, 
forming a long terminal panicle; braoils *5 inch long, linear- 
lanceolate, acuminate. Calyx: *2 inch long, cup-.^hapocl. pube- 
rulous, scarcely enlarged in fruit; lobes minute, triangular. 
Corolla-tub© *3 inch long, cylinidric, hairy within, oblique at' 
the mouth; the two upper and two lateral lobes elliptic, obtuse, 
flat, spreading ; the lower lobe (often appearing upper in flower 
by the twisting of the pedicel) larger, *5 inch long, concave, 
darker in color than the other lobes. Style and filameni® mudi 
curved, 'i’ruit -3 itich across, broadly obovoid, dark-purple 
when ripe. 

Valleys iu the Himalaya ascending to 4,000 feet; Chamba, near 
Bakloh; Knhi; Sutlej valley near Rampar. A shrub of open grassy 
hillsides ; not common. Probably also occurs in the Sub-Himafayan tract. 
'' The stems do not always die down and it is then an irregularly 
branched shrub v'ith smaller jaeshy leaves ” (Eaines), Flowers: ,May 
August. 

3. Olerodendrox iotortunatum, Linrh. Sp. PI. (1763) 
p, 637. — shrub usually 3-5 feet high, branches rough with 
very large corky lenticels, twigs hairy. Leaves opposite, 4-10 
by 3*5-8 inches, ovate, shoi-tly acuminate, base broadly round- 
ed or subcordate, denticulate, roughly pubescent on both sides 
or almost tomentose beneath ; lateral nerves about 6 pairs, pro- 
minent beneath; petiole 1-6 inches long. Flowers *7-1 inch 
across, white tinged with red, in large lax terminal pubescent 
panicles; bracts *5-1 inch long, foliaceous, deciduous. Calyx 
•5 inch long, 5-partite, silky-pubescent, much enlarged oori- 
aceoUvS and red in fruit; lobes bicacLy lancsolofr. very acute, 
Co-rolla densely pubescent outside; tube *7 inch long, slender j 
lobes *3-5 inch long, elliptic or oblong, obtuse. Fruit *3 
inch diameter, subglobose, black when ripe, seated on the en- 
larged coriaceous red calyx. 

Sub-Himalayan tract from the Beas eastwards {B. M, Coventry), I 
have seen it only in Kalesar where is very common in the undergrowth 
of forests open to grazing. Spreads readily by root-suckers. Culti- 
vated in gardens in the plains. Flowers: January — April. 

4. Olerodendron SiPi-iox.iNTHUs, E. Br, in Ait. Hort^ 
Kew. ^d. 2 IV (1812) p. 65.— A tall erect little-branched shrub 
4-12 feet high; stems herbaceous, fluted, hollow. Leaves 

DD 
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.whorls of 3-5, 6-9 by 1-1*5 inches, oblong, shortly aeiimmate, 
base narrowed, entire or sinuate, glabrous; lateral nerves about 
8 pairs, strongly curved and anastomosing near ibe margin; 
petiole 0. Mowers *7 inch across, 3-4 inches long, white, 
in lax usually 3-flowered cymes in the axils of the xipper leaves 
forming a long tmniinal jianicJe; bracts -l-'b in(‘h long, linear. 
Calyx -S-'d inch long, cleft lialf-way down, lobes oblong or 
ovate, acute. Corolla-tube 3-4 inrhe.s long, curved, very 
slender; lobes -5 inch long, ovate-o]>long. Fruit ■;"> imdi 
across, dark ])luish-gre'en when ripe seated on the enlarged 
red calyx. 

Sah-Himalayan tract from the Boas eastwards. Has been collected 
in the lower hills of the Hoshiarpur District. Frequently cultivated 
in gardens. Flowers: July— -August. 

Several species ai*e grown in gardens in the plains andl 
Suh-Himalayan tract. 

A. — ^Flowers double. 

Clbropendron FiUGUANS, B* Bt . — -A shrub 2-8 feet high. Leaves 
opposite, 4-8 inches long ana nearly as broad, ovate, acute or shortly 
acuminate, base truncate, but usually cuneately attenuate near the top 
of the petiole, undulate or co<arsel.y irregularly tr, puljcp- 

cent on both surfaces especially when young, a n<i.i,r 

the top of the petiole; lateral nerves 4 pairs, the lowest pair- basal; 
petiole 2-6 inches long. Flowers 1 inch across, white slightly tiiiged 
with pink, fragrant, in compact terminal c.nsvy panicles 3-4 inches 
across. Calyx ’S-*? inch long, cleft nearly 1. down, lobes ovate- 

lanceolate, acuminate. Corolla double, tube shorter than the calyx. 

Indigenous to China. Cultivated in gardens in the plains and in 
the lower Himala}.' S . . . tract. F-.:v']d' readily by 

root-suckers often area in w.nca It was planted. 

Likes moist shady :.l,r';os. .u .’x-co. . common in the Kangra dis- 
trict* 

B. — Flowers singte. 

I* — A spiny shrub. 

CiiBEonsNpDBON aoui-batum:, Oriesb . — A shrub 5-10 feet high, base of 
the petiole persisting after the fall of the leaves as a short conical 
somewhat recurved spine. Leaves opposite, 1-2 by '5-*9 inch, elliptic,} 
narrowed at both ends ; petiole *2-’4 inch long, slender except near ths 
base. Flowers *4 inch across, white, in few-flowered lax axillary cymes 
crowded towards the ends of the branches. Calyx -16 inch long, pubes- 
cent, lobed nearly half-way down; lobes ovate, acute. Corolla-tube *7 
inch long, very slender. Stamens and style much exserted. 

Indigenous to tropical America, Cultivated in gardens in the 
plains. Is a useful hedge plant, but is seldom used as such. 

II. — ^Unarmed shrubs. 

CiiBRODBNDBON iNBBHB, Gcerin.->^A rambling evergreen shrub. 
Leaves opposite,, -2 by inches, elliptic or obovate, obtuse, entire 
glabrous or nearly so, base narrowed; petiole •2-"4 inch long. Flowers 
•6-*8 inch across, white, in axillary pedunculate usually 3-flowered cvmos. 
Palyx *2 inch long, teeth minute. Corolla-tube 1-1*3 inches long, 
'lilender, glabrous without hairy within. Stamenji and style much ex- 
*aerte!d, criioBon. 
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Indigenous on the sea-coasts of India. Often grown in gardens for 
covering banks, walls, etc. A very hardy and quick-growing shrub 
which might perhaps be useful for afforestation work. 

Clerodendeon glabrum, E. Mey , — ^An erect shrub or small tree 
4-15 feet high. Leaves opposite or whorled,^ 3-4 by l'5-2 inches, ovate, 
acute, cuneately attenuate near the base, entire, subooriaceous, glabrous, 
shining above, paler and closely dotted with minute glands beneath; 
petiole *5 inch long. Flowers *3 inch across, white, in many-flowered, 
corymbose, terminal panicles. Calyx -l-’ld inch long; lobes acuto^ 
nearly as long as the tube. Corolla finely puberulous and glandniar, 
tnbe '3 inch long; lobes subeqnal. 

Indigenous to tropical and South Africa. Occasionally grown in 
gardens in the plains. This plant has much the appearance of a 
Ligustrum, 

Clerobenbron heterophtlbtjm:, Br, — Kn erect shrub. Leaves 

opposite, 1*5-2 by -S-*? ineb, lanceolate, narrowed at both ends; petiole 
*2-* 3 inch long, slender, jointed on to a swollen conical base. Flowers 
*6 inch across, white, in axillary few-flowered cymes; peduncles and 
pedicels slender, hoary-puberulous. Calyx nearly *15 inch long, cam- 
panulate; teeth 5, minute. Corolla -7 inch long, tube slender; lobes 
obovate-oblong, equalling the tube. 

Indigenous to the Mascarenes. Occasionally grown in gardens in 
the plains. 

7. HOLMSKIOL.DIA, Betz. 

(In honor of Theodor Holmskiold, a Banish botanist of the iSth 
century, Bistrib, Species 4; Himalaya, Africa and Madagascar.) 

Holmskioldia sakgtjiitea, Retz , Ohs . fasc . 6 (1791) p. 31. 
— A large straggling shnib, twigs starply quadrangular, pube- 
scent when young. Leaves opposite, 3-4 by 2-3 inches, ovate, 
acuminate, base truncate or subcordate, subentire, crenate or 
crenate-serrate, puberulous and dotted with minute glands on 
both surfaces, but especially on the lower; lateral nerves 6 
pairs, the lowest pair from the base; petiole *5-1 inch long, 
Plowers -8 inch across, bright-red, in short acsillary C 3 rmes; 
bracts •1-2 inch long, ohovate or spath-Jate, viscous-puhescent, 
deciduous. Calyx *5 inch across, broadly obconic, subtruncate, 
scarlet tinged with oran^ ; in fruit 1 inch across, membranous, 
-reticulate, bright-red. Corolla *7-1 inch long; tube curved, 
somewhat widened upwards; limb oblique, 5-lobed, obscurely 
2-lipped, lobes small, un'equal, thfe lowest flie longest. Stamens 
4, didynamous, exserted; anthers ovate, the cells parallel. 
Ovary 4-celled; ovules 1 in each cell, attached laterally; style 
long ; stigma very shortly 2-fid. Frnit •2-'3 inch long, ohovoid,-* 
deeply 4-lobed at the apey, nearly dry, endocarp spKtting into 
4 pyrenes.^ 

Sub-Himalayan tract and Outer Himalaya from Chamba eastwards.- 
Not common. Often cultivated in gardens. Flowers : October — ^Decem- 
ber. 

S. CARYOPTERIS, Bunge. 

(From the Greek Jearuor^, a nut, and pteron^ a wing; referring to 
the incurved edges of the valves of the capsule.) 

Erec? or rambling shrubs. Leaves opposite, toothed or 
Bubentire, acuminate, minutely dotted with glistening yellow 

BB2 
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glands, flowers in small dense many-flowered axillary cymes 
or forming a tenninal tliyisns. Calyx campannlate, deeply 
6-fid, sligStly enlarged in fruit. Corolla with, short cylin<&ic 
tube ; limb spreading, 3-lipped, middle lobe of the lower Up the 
largest crisped or fimbriate. Stamens 4, didynamons, exsert- 
ed; anther-cells (in the following species) confluent. Ovary 
incoraplotely 4-celled ; ovules 1 in each cell, attached laterally 
style filiform; stigma shortly bifid. _ Capsule small, globose, 
dividing into 4 concave valves with incurved margins holding 
the seeds. Disteiu. Species 5; 3 Indian, 2 Chino- Japanese. 

Cymes usually forming a terminal thyrsus; 
calyx-lobes in fruit lanceolate, erect ... 1. C, WallicMana. 

Cymes mostly axillary; calyx-lobes in fruit 
triangular, spreading ... 2. 0, grata, 

1. Cartopteuis Wallichiana, Schauer , in DC , Prodr , 
XI (1847) p. 625. — An erect slirtib 4-12 feet tigh., twigs pube- 
scent, marked with, a raised line at the nodes. Leaves 1-5-4 by 
•6-1*2 inches, elliptic or lanceolate, acuminate, usually crenate- 
serrate, canesceiit ; petiole -3—5 inch long. Flowers -5 inch 
across, blue or puri^le (or sometimes white in 'cultivation), 
sweet-scented, in compact pubescent cymes usually forming a 
terminal thyrsus; bracts *1 inch long, linear, acute, pubescent. 
Calyx *15-2 inch long in Sower, pubescent, cleft more than 
half-way down; *3 inch long with erect 3-neived segments in 
fruit. Corolla-tube *3 inch long; limb *5 inch across, the 
largest lobe *8 inch long, obcordate, darker in color than the 
rest. Capsule *2 inch diameter, densely pubescent, darli-blas 
when ripe. Collett, FL SimL, fig. 121. 

Sub-Himaiayan tract and outer Himalaya from the Indus east- 
wards. Common. Ascends to 5,000 feet. Sometimes grown in gardens < 
as is also a white-flowered variety. Flowers: February — April., 

2. Caryopteris grata, Benth. m Gen. PI , II (1876) p* 
1158. — A rambling shrub, twigs di^nselj pubescent, brown or 
purple. Leaves 2-5 by *8-1 *5 inches, elliptic- or oblong-lan- 
ceolate, acuminate, crenate-serrate or subentire, puberulous 
above, pubescent or almost villous beneath; petiole -3-6 inch 
long. Flowers *2 inch across, white or purplish, in densely 
pubescent axillary cymes less than 1 inch long ; bracts -1 inch 
long, subulate, densely pubescent. Calyx -I-IS inch long 
in flower, densely pubescent, cleft nearly half-way down ; in 
fruit scarcely enlarged, with spreading Iriangular lobes. ' Co- 
T^lla-tube -15 inch long; limb *2 inch across, the largest lobe 
•16 inch long, notched at the tip. Capsule -15-2 inch dia- 
meter, glabrous, red when ripe, 

Sub-Himalayan tract and Outer Himalaya 4,000-6,500 feet. Com* 

in the Rawalpindi Hills. Has not been collected between thei 
jihelum and the Jumna as yet and should be looked for. Flowers: 
February — ^May. 

fi hipPiA oimionoBA, S, B. Jr K, — shrub. Leaves ternate, 2-3 
inches long, lancedlate or oblong-lanceolate, sweetly aromatic. Flowers 
*2 inch across, whitish or lilac, in terminal panicles. Calyx tubular,. 
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teeth 4, triangular, small. CoroUa-tube eylindric, short, limb 4-lobed, 
slightly 24ipped. Stamens 4, didynamous. Ovary 2-celled, 2-see(ied, 
Fruit small, dry, enclosed in the calyx, stones 2, separable. The Lemon 
verbena. 

Indigenous to Chile, Argentina and Uruguay. A common garden 
plant easily recognized by its very sweet-scented leaves. Often grown 
as a pot-plant. Does well in Simla. Flowers : June — September. 

Peteea voLtTBiLis, Linn. — ^A large climber. Leaves opposite, 2-4 
inches long, elliptic, entire, scabrous on both sides. Flowers *6 inch 
across the violet corolla, in long terminal racemes. Calyx deeply 5- 
cleft, lobes linear-oblong, persistent, pale purplish-blue, strongly veined, 
1 inch long in fruit. Oorolla-tuhe shorty limb obliquely 5-lobed. Sta- 
mens 4, didynamous, included. Ovary 2-celled, 2-seeaed. Fruit en- 
closed in the calyx-tuhe, coriaceous, fleshy, indehiseent. The Purple 
Wreath, ^ 

Indigenous to the West Indies, Guiana and Brazil. Often grown 
in gardens in the plains. The brightly colored calyx is the most cons- 
picuoTis portion of the flower and remains showy long after the fall of 
the corolla, ^mwers : April. 

CiTHARExYiiTTM spiNosuDMC, Litin, — ^A tree 40 feet high, 3 feet in 
girth. Leaves opposite, 3-4 inches long, lanceolate or elliptic, acumi- 
nate, margin undulate, base cuneate, glabrous; petiole •B-’5 inch long* 
Flowers *2 inch long, white, sweet-scented, in long drooping terminal 
racemes 6-12 inches long; pedicels very short. Calyx *1 inch longy 
tubular-campanulate, with 5 very short teeth. Corolla-tube eylindric; 
limb subequally 5-lobed. Stamens 4, didynamous, included. Ovary 
4-celled, 4-ovuled. Fruit red, seated on tbe cup-shaped calyx, succu- 
lent, stones 2. 0. quadrangular e, Jacq. The Fiddle wood. 

Indigenous to the West Indies. Very variable in its habitat but 
not armed as the speoiflo name suggests. Commonly grown in gardens 
in the plains and usual I v eal-ed 0. subserraium, Sw., which is a 
shrub from the West Indies, The wood is said to be specially suit- 
able for making violins whence the generic and English names. Flowers 
August — ovember . 

Dtjeanta Plumibri, Jacq, — ^An evergreen shrub, more^ or less 
thorny. Leaves opposite, 1-2 by *6-1*2 inches, ovate, elliptic or obo- 
vate, usually acute, base cuneate or narrowed, margins entii'e or coarsely 
serrate, glabrous; petiole ’l-*2 inch long. Flowers *4 inch across, blue 
or white, in terminal and axillary racemes. Calyx '15 inch longy 
.tubular, pubescent ; teeth 5, very small. Corolla-tube *3 inch long, 
eylindric, limb subequally 5-lobed. Stamens 4, didynamous, included. 
Ovary 8-cdlled, 8-seeded. Fruit *3 inch long, orange, enclosed in the 
calyx which is narrowed at the apex into a beak, succulent, stones 4, 
2-seeded. 

Indigenous to tropical America from Mexico to Brazil. A very 
common hedge plant. Grows readily from cuttings. Flowers mostly 
March — ^April, but more or less all the year round. 

Teotona grandis, Linn, f, — A. large deciduous tree, branchlets qua- 
drangular. Leaves opposite, 12-24 by 6-13 inches (often much larger 
in young plants), elliptic or obovate, scabrid above, stellately tomentose 
beneath, petiole 1-1*5 inches long. Flowers *25 inch across, white, itf 
terminal erect panicles 1-3 feet long. Fruit *5 inch diameter, a bony 
4-celled stone surrounded by a thick spongy covering, the whole en- 
closed in the inflated calyx. The Teak. 

Indigenous to South India, Burma, etc. Occasionally grown iri 
the plains as far west as Lahore. Easily recognized by its very large 
rough leaves and huge panicles of flowers or fruits which can be seen 
most of the year. It is very sensitive to frost when young, but com- 
paratively hardy when established. In the heavy frost of 1905 large 
planted trees did not suffer nearly as much as mango trees. Flowers: 
August — September- 
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Herbs, underslirubs or sbrubs, rarely trees or climbers^ 
stems almost always quadrangular, often aromatic and gland- 
dotted. Leaves opposite or wborled, stipules 0. Flowers bi- 
sexual, zygomorpliic, rarely more or less actinomorpliic, in 
cymes, the cymes of a pair of leaves often forming a whorl, the 
whorls often arranged in heads or spikes; bracts foliaceous or 
small; bracteoles usually minute. Oalyx inferior, gamose- 
paloTis, persistent, 4-5-toothed, regular or 2-lipped. Corolla 
gamopeiaious ; tube usually cylindric, limb 5-lobed or by the. 
fusion of the two upper lobes 4-lobed, 2-1-lipped or rarely sub- 
regular. Stamens 4, rarely 2, usually didynamous; anther- 
cells connate, separate or confluent, dehiscing longitudinally. 
ODdsk usually conspicuous as a swollen ring beneath the ovary, 
symmetrical or produced as a nectary which often exceeds the 
height of the ovary. Ovary 4-lobed or -partite; ovules 4, 
axile; style simple, filiform, arising from the centre of the 
ovaiy between the lobes ; stigma usually 2-fid. Fruit of 4 dry 
'(rarely succulent), 1-seeded nutlets at the base of the calyx,^ 
sometimes of 1-3 nutlets by suppression.^ Disteib. A large 
family chiefly in warm dry temperate regions. 

Unarmed shrubs or undershruhs. 

Perfect stamens 4. 

I. Flowers in whorls forming ovoid 

heads ... 1. Thymus. 

II. Flowers in whorls forming dense 
cylindric spikes. 

Woolly tomentose; stamens included 

in female flowers, equal ... 2, Colehroohea, 

Hoary, pubescent or glabrous; stamens 
exserted. 

Flowers pinkish, in dense villous 

Tbraoteate whorls ^ ... 3. Pogostemon. 

Flowers yellowish, in long cylindric 

spikes; bracts minute ... 4. Blsholtzia^ 

III. Flowers axillary, not crowded into 
heads or spikes. 

Leaves rugose above, tomentose 
beneath. 

Tomeutum white; flowers in lax 

cymes ... 5, Plectranthm, 

Tqmentum buff-colored; flowers 
in dense axillary whorls ... 6. Phlomis, 

Leaves thin, not rugose. 

Flowers in 6-10-flowered whorls 7. Poylea* 

Flowers solitary in the axils of 

opposite bracts ... 8. Scutellaria, 

Perfect stamens 2, 

Corolla 2-Iipped; stamens exserted ... 9. Peroioshia. 

Corolla subequally 4-lobed; stamens 
included ... 10. Meriandra, 

A spiny shrub 11. Otostegia^ 
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1. THYMUS, Linn. 

(The classical name of the common Thyme, T, vulgaris, Listeib. 
Bpecies about 36; temperate parts of the Old World, mainly Mediter- 
ranean.) 

Thymus Sebpyllum, Sp, PI. (1763) p, 590, — An 

aromatic more or less procumbent sbrub, twigs clothed with 
short white hairs. Leaves opposite, -2-4 inch long, ovate- 
oblong, entire, gland-dotted on both sides, usually with a few 
long white cilia near the base; petiole very short. Flowers 
•15 inch across, pale-purple, dimorphous, in small whorls 
crowded into ovoid or nearly globose terminal spikes; bractb 
minute. Calyx *15 inch long, pubescent and gland-dotted, 
2-lipped; upper lip shortly 3-toothed; lower lip with 2 linear 
strongly ciliate teeth as long as the tube, mouth hairy within. 
Corolla gland-dotted, the tube as long as the calyx, cylindric; 
limb obscurely 2-lipped, the upper lip erect, flat, notched, the 
lower spreading, 3-lobed. ^ Stamens 4, exserted, didynamous;. 
anther-cells separate. Disk symmetrical. Ovary 4-partite; 
style 2-fid. ISfutlets smooth. Wild Thyme. 

^ Himalaya. 6-12,000 feet. Very common in grassy places, especially 
m the dry alpine pastures. Usually only a few inches high with tufted 
branches. The long procumbent shoots are about 12 inches long and 
frequently root. Flowers: May — October. 

2. COLEBROOKEA, Smith. 

(In honor of H. T. Colebrooke, a Judge of the Supreme Court in 
Calcutta and an accomplished botanist. Disttub. Species only the 
following in India and Burma.) 

CoLEBROOKEA opposiTiEOLiA, /Sm. Pxot. Bot. II (1806-07) 
p. Ill, t. 116. — An erect shrub 4-10 feet high; twigs, petioles 
and inflorescence densely silky-tomentose. Leaves opposite, 
4-10 by 1-5-3 inches, elliptic-oblong, acuminate, crenate, base 
acute, rugose and somewhat pubescent especially on the nerves 
above, softly tomentose beneath; lateral nerve® 12-15 pairs, 
arcuate; petiole *4-1 inch long, stout. Flowers -1 inch long, 
white, functionally dioecious, in whorls forming panicled 
spikes 2-4 inches long by *2 inch diameter in flower, reaching 
•5 inch diameter in fruit ; panicles terminal and in the axils 
of the upper leaves. Bracts solitlairy *06 itnch long, linear,] 
pubescent; bracteoles several, -08 inch' long, connate at the 
base into a whorl. Calyx *1 inch long in flower, b-oariife 
teeth subulate, plumose with white hairs, elongating to *25 
inch' in fruit. Corolla a little shorter than the calyx: tube 
very short, lobes 4, subequal. Stamens 4, equal, included in 
female, exserted in male flowers, anther-cells confluent. Disk 
symmetrical. Ovary 4-partite; style 2-fid. KSitlets zninutef', 
usually solitary, obovoid-oblong, hairy at the tip. 

Sub-Himalayan tract and Outer Himalaya, ascending to 4,000 
feet from the Indus eastwards. Oomnion in weedy places, hedges and 
dry ravines. Flowers; January — April. The conspicuous catkin-like 
fruiting spikes are seen most of the year. 
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3. POGOSTEMON, Desf. 

(From the Greek pogon, a beard, and stemouj thread referring 
to the hairy filaments in some species. Distrib. Species 30; India and 
Malaya to Japan.; 

PoGosTEisiON PLECTRANTHOIDES, Desf, in Mem, Mus. Par. 
IT (1815) p. 155, t. 6- — An aromatic gregarious undershrul) 
0 bout 4 feet liigh, stems usually purple, hoary-pubescent whotf 
young. Leaves opposite, 3-7 by 1*5-4 inches, ovate, acute, 
base rounded or ciineatie, doubly serrate, pubescent or nearly 
glabrous ; joetiole *5-2 inches long. Flowers *3 inch long, 
white tinged with pink, in dense villous bracteate whorls, 
arranged in stout, icylindric, panicled spikes. Bracts up to 
*3 inch long, foliaceous, broadly ovate, acute, softly hairy and 
glandular, enclosing a fascicle of sessile flowers mixed with 
bracteoles of various sizes mostly linear-lanceoilate. Calyx -2 
inch long, tubular, pubescent, glandular; teeth 5, subequal, 
lanceolate, acute, one-third the length of the tube. Corolla- 
tube *2 inch long, slender, cuived ; limb 2-lipped, upper lip 3- 
lobed, the middle lohe nearly >2 inch long, longer and narrower 
than the ohtuse lateral lobes ; lower lip shorter than the upper, 
ovate-oblong, obtuse, entire. Stamens 4, exserted; filaments 
bearded; anther-cells confluent. Disk symmetrical. Ovary 
4-partite ; style shortly 2-fid. Nutlets minute, broadly ellip- 
soid, shining, dark-hrown when ripe. 

Sub-Himalayan tract from the Ravi eastwards, ascending to 5,000 
feet. Usuahy met with quite locally in small patches. The leaves are 
aromatic with a smell resembling that of black currants. The plant 
is or used to he common in the compound of the Nurpur Forest Rest- 
house, Kaiigra.^ Clianga Manga, introduced by canal water. Flov/ers: 

F ebruary — Aj^ril . 

4. ELSHOLTZIA, Willd. 

(In honor of J. S. Elsholtz, a German botanist of the 17th century. 
Distrib. Species 20 ; one each in Europe and Africa ; the rest Asiatic.) 

EioSiioetzia polystachya, Benth. Lab. Oen\ ^ Sp. (1832- 
3G) p. 161. — ^A tall erect shrub 4-8 feet high; stem 3-4 inches 
diameter; branches snhquadr angular, grooved, hoary when 
yoxtng. Leaves opposite, 3-6 by 1-2*5 inches, lanceol9i,te ' oir 
elliptic-lanceolate, acuminate, base narrowed, serrate, some- 
what sfcabrid above when mature, hoary pubescent on the nerves 
aixd minutely gland-dotted beneath; lateral nerves 6 pairs,’ 
making a small angle with the mid-rib ; petiole 0 or obscure* 
Flowers *1 inch across, i3ale-yellowish, in long cylindric spikes 
4-10 inches long by *4 inch across in flower, narrower in fruit, 
bpikes solitary terminal or several in the axils of the upper 
leaves; bracils minute. Calyx -05 inch long, oampanulate,* 
pubescent, 6-toothed, in fruit *l inch long, tubular, slightly 
ribbed. Corolla »2 inch long, pubescent, tube cylindric ; limb 
small, spreading, 4-lobed, upper lobe erect, notched, the others 
entife, spreading. Stamens 4, didynamous, exserted ; anthers 
broadly elliptic; the cells confluent. Disk produced behind 
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the ovary into a large nectary. Ovary 4-partite ; style shortly 
2-fId. Nutlets oblong. Collett, "Eh Siml., fig. 123. 

Himalaya 7-9,000 feet from Kaslimir eastwards. Ooinmon. 
Usually in open shruljby places. Flowers: June — October. 

5. PLECTRANTHUS, L^Herit. 

(From the Greek plectrorhy a spur, and anthos, a flower; referring 
to the gibbous base of the corolla-tube. Distrib. Species about 100 ; 
tropical and subtropical regions of the Old World.) 

Plecteanthtjs fitgosus, Wall. PI. As. Rar. II (1831) 
p, 17, — gregarious shrub, usually 2-3 feet high, aromatic. 
Leaves opposite, -S-l-S by -3-1 inch, ovate or ellii)tic, obtus'e, 
pubescent and rugose above, densely white-tomentose beneath; 
petiole -lo-'S inch long, slender. Flowers -25 inch long, white 
spotted with purple, in lax axillary cymes arranged in terminal 
leafy or leafless panicles; cymes shorter or longer than the 
leaves ; peduncle and pedicels slender, woolly-pubescent. Calyx 
•12 inch long, tubular-campanulate, woolly-pubescent ; teetK 
5, small, triangular, equal. Corolla-tube straight, very short, • 
gihhously swollen at the base; limb .2-lipped, upper lip shorter 
than the boat-shaped entire lower lip. Stamens 4, didynamous ; 
anther-cells confluent. Disk produced in front into a nectary 
as long as the young fruit. ^ Ovary 4-partite ; style subequally 
2-fid. Nutlets oblong, fruiting calyx scarcely enlarged. Yern.’ 
Clihichhri (Ku. Bash). 

Himalaya 3-8,000 feet from the Indus eastwards. Salt Range. 
Also Trans-Indus. Abundant in "dry places, usually gregarious. One 
of the commonest shrubs in the Himalaya, especially on exposed stony 
hillsides. It is said to keep off fleas. Flowers: March — October. 

6. PHLOMIS, Linn. 

(An old Greek name used by Dioscorides, from phlox^ phlogos, a 
flame; the toiiientum of some species was formerly used as^ tinder. 
IDistrib. Species 65; Mediterranean region to China.) 

Phlomis Stewaftii, HooJc. f. in FI. Brit. Ind. IV (1885) 
p, 692. — An erect shrub clothed with floetoulent buff-colored 
woolly tomentum, branches terete. Leaves opposite, 2-3 by 
•4- -8 inch, oblong, obtuse or subacute, crenulate, stellately 
scabrous and rugose above, densely tomentose with prominent 
veins beneath, very thick, base narrowed; petiole *2-5 inch 
long, stout and tomentose. Flowers nearly 1 inch long, in 
dense -axillary rather distant whorls ; bracts *5 inch long, subu- 
late, rigid, acute, tomentose. Calyx -5 inch long, tubular, 
somewhat plicate upwards; teeth 5, short, spinescent. Co- 
rolla-tube short ; limb 2-lipped, upper lip erect, helmet-shaped,’ 
laterally compressed, villous, lower lip spreading, 3-lohed, tfie 
middle lobe ihe bTondest. Stamens 4; anther-cells divarie^^te, 
confluent. Disk symmetrical. Ovary 4-partite; style un- 
equally 2-fid. Nutlets ovoid, glabrous. 

Salt Range, 2,500-4,500 feet. Trans-Indus. About 1-2 feet high, 
branches rather stout. Flowers: April— May. 
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7. ROYLEA, Wall. 

(In honor of Dr. J. F. Royle, Bengal Army^ a distinguished botanist 
of the 19th century. Distbib, Species only the following.) 

Eoylea calycina. Briquet^ in Engl, und Prantl, Pfi^n* 
zenf. IV, 3a (1895) p. 260.— A straggling slirul), 3-5 feet tigh,' 
branches slender, terete, pale-brown, finely tomentose. Leaves 
opposite, 1-1*5 by -6-1 inch, ovate, acute, crenate or inciso- 
crenate, base broadly cnneate, adpressed pubescent with fine 
hairs above, tomentose on the nerves and dotted with minute 
colorless glistening glands beneath; lateral nerves 2-3 pairs, 
the lowest pair sub-basal; petiole -1-1 inch long, slender, to- 
mentose. Flowers *3 inch across, white tinged with pink, in 
axillary 6-10-flowered loose whorls ; bracts *1 inch long, subu- 
late, villous. Calyx pubescent and gland-dotted, 10-nerved; 
tube cylindric, -25 inch long; lobes 5, oblong-oblanceolate, 
nearly as long as the tube, obtr^^c. ‘ enlarged in fruit. 

Corolla -5 inch long, scarcely calyx, tube cylin- 

dric with a ring of hairs within ; limb 2-lipped, upper lip 
erect, entire, lower spreading, 3-fid, middle lobe broad, entire. 
Stamens 4; anther-^cells diverging, ultimately confluent. Disk 
produced behind the ovary into a small nectary. Ovary 4- 
partite; style 2-fid, lobes subulate. Ifutlets ovoid-oblong, ob- 
tuse, smooth. Pholmis calyciM. Boxb. R. elegans, Wall. FL 
Brit. Ind., lY, p. 679. 

^ Outer Himalaya from Kashmir eastwards, ascending to 5,000 feet. 
Fairly common in hedges and shrubby places. Flowers : May — Octo- 
ber. 

8. SCUTELLARIA, Linn. 

(From the Latin scuteXla, diminutive of scutra, a flat tra 5 T or platter 
of nearly square shape; referring to the shape of the calyx, 

Species about 180 ; ^ north temperate regions and on mountains in 
the tropics, many in the Andes. Twigy herbs or undershrubs, the 
following almost a shrub.) 

Scutellaria repexs, Buch. ex^ D. Don, Prodr, PL 

Nep. (1825) p. 110. — K diffuse woody undershrub up to 3 feet 
high with a stem 1 inch diameter, branches long curved ascend- 
ing. Leaves opposite *3-1 inch long, ovate, acute, the lower 
usually coarsely crenate-serrate, the upper entire, minutely 
hairy especially beneath, scabrid, base acute or truncate rarely 
subcordate ; petiole *2-5 inch long. Flowers *4-5 inch long, 
dull yellow, usually tinged with purpl':- solitary in the axils 
of leaf-like bracts forming loose "erniinal glandular-hairy race- 
mes; bracts usually •2-3 inch long; pedicels *15 inch long. 
Calyx hardly *1 inch long, glandular-hairy, 2-lipped, upper 
lip deeiduous in fruit bearing on its back a large[ hood-like 
shield (the posterior calyx-lobe), lower lip entire persistent iii 
fruit and closing the calyx-mouth. Oorolla-tube long, sharply 
recurved beyond the calyx, ascending, dilated near the throat, 
glandular-pubescent externally; limb 2-lipped, upper lip ereof 
hood-like, notched, lower spreading 3-lohed. Stamens 4, 
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didynamoTis, tLe lower pair longer ; antkers conniving, ciliate, 
of tLe upper stamens 2-celled, of tlie lower 1-celled. Disk 
ifelongate forming a gynopkore. Ovary 4-partite, obliquej 
2*£.d, Tipper lobe very sliort. IsTutlets very minute, subgra- 
Bulate, 

Sub-Himalayan tract and Outer Himalaya from Kashmir east- 
wards ascending^ to 6,000 feet. Common at about 3,000-4,000 feet es- 
pecially on dry shaiy soil. In flower almost all the year round, 

9. PEROWSKIA, Karel. 

(In honor of B. A. Perowskii, military governor of the proyince 
of Orenburg. Disteib. Species 4-5 j Central Asia.) 

Peeowskia atriplicifolia, Benth. in DC. Prodr. XII 
(1848) p. 261. — strongly aromatic erect under shrub, 2-4 
feet high ; twigs terete, clothed with white stellate scurf. 
Leaves opposite, 1-2 by -3-7 inch, oblong, narrowed at both 
ends, crenate-serrate or subentire, more or less grey with ^stel- 
late pubescence, dotted with yellow glistening glands beneath; 
petiole up to *3 inch long. Flowers *25 inch across, violet- 
blue, lavender or white, in distant few-flowered whorls, arrange 
ed in large terminal panicled interrupted spikes ; whorls 2-6- 
flowered ; bracts minute, woolly. Calyx *2 inch long, tubular- 
campanulate, very hairy, shortly 2-lipped, upper lip minutely 
2-3-toothed, lower lip 2- toothed. Corolla slightly exceeding 
the caljp: tube slightly widened upwards and with a ring of 
hairs within, limb 2-lipped; the lower lip oblong, entire; the' 
upper broad, erect, 3-lobed. Stamens, the 2 lower fertile, ex- 
serted, the 2 upper minute, imperfect; anther-cells linear, 
parallel. Disk swollen behind the ovary.* Ovary 4-partiteS 
style shortly 2-fid, the lobes membranous, wedge-shaped.. 
Nutlets pyriform, smooth. 

, Valley, Hazara; Labaul. 4,500-10,000 feet. Not common 

in tne Punjab or Hazara, but abundant Trans-Indus. Porms riorid 
bushes. Flowers : September — October, ^ 

10. MERIANDRA, Benth. 

(From the Greek neros^ apart, and anerj andros^ a man ; referring 
to the separate anther-cells. Disteib. Species 2 ; one Abyssinian and 
the following.) 

Mebiandba STROBiniPEBA, BentK. Lab. Gen. ^ Sp. (1832- 
36) p'. 188. — ^An erect tomentose shrub, 2-6 feet high, smelling 
strongly of sage. Leaves opposite, 2-6 by *7-1*7 inches, usually 
oblong, acute or obtuse, base sagittate or teordate, margin more 
or less crenulate, upper surfaice harsh' and very rugose, lower 
white with dense stellate woolly tomentum; petiole up to *4 
inch long, very stout and woolly. Flowers -16 inch across, 
white, in dense-flowered whorls forming erect dense axillary 
and terminal spikes 1-2 inches long by *3 inch diameter; bracts 
•2 inch long, broadly ovate, acute, concave, thick, overlapping, 
densely woolly on the backs. Calyx *1 inch long, ovoid, 
woolly, upper lip concave, subentire, lower lip 2-fid, throat 
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naked. Corolla *15 incL. long, limb spreading, subequaliy 
4-fid. Stamens included, tbe 2 lower fertile, one or botb tbe 
upper imperfect; anther-cells separate, stipitate, pendulous. 
Disk symmetrical. Ovary 4-partite; style 2-fid. cj- 

ovoid, brown, smooth. Collett, FI. Siml., fig. 126. 

Himalaya 5-6,000 feet, from Kulu eastwards. Common oh open 
dry hillsides and rockj places. More or less gregarious. Flowers : 
April — October. 

Meriandea BENGALENSif!, Beiith, — shrub. Leaves 2-3 by 1-1*2 
inches, obtuse, base rounded; petiole *3--o inch long. Flowers in glo- 
bose whorls ‘0-7 inch diameter, forming interrupted terminal spikes., 
Bracts caducous. Calyx *25 inch long, shortly pedicellate. Corolla 
white. The Bengal Sa(jc. 

Indigenous to Abyssinia. Cultivated by natives. The leaves have 
a strong camplioraeeous smell and are used to keep insects from attack- 
ing cloth. This plant is often misiakeii for the common sage, Salma 
officinalis. Linn,^ which has the flowers in few;£lowered (not globose) 
rrhcris. borolla violet. Anther-cells unequal widely separated. 

11. OTOSTEGIA, Benth. 

(From the Greek ous^ otos, an ear, and stegein, to cover: the rea- 
son for the name is not explained by Bentham. Disteib. Species 8; 
North Africa to India.) 

Otostegia limbata, Benth. em Mook. f. in FI. Brit. Ind. 
IV (1885) p. 680. — A densely branched spiny shrub 2-3 feei 
high; twigs subterete, finely grey tomentose; spines *3-5 inch 
long, slender, straight. Leaves opposite, up to 1 by *3 inch,, 
elliptic-oblanceolate, obtuse, entire, hoary-pubescent on both 
sides, thickish, minutely and obscurely gland-dotted, nerves 
obscure, base narrowed, petiole 0. Flowers -3 inch across, 
orange, in distant few-flowered axillary whorls; bracts -S-S 
inch long, spinescent, some of them dilated with a spinescent 
midrib. Oalyx-tube -3 inch long, villons, 10-nerved; limb 
dilated, membranons, 2-lipped; upper lip small 3-toothed; 
lower lip *3 by *4 inch, snbquadrate, shortly irregularly tooth- 
ed, somewhat enlarged in fruit, whitish, membranous and 
reticulate. Corolla *5 inch long, tube short with a ring of 
hairs within; upper lip very long, villous, erect, concave; 
lower li]') spreading, 3-fid, middle-lobe broad, emarginate. 
Stamens 4, exserted; anther-cells ultimately divaricate. Disk 
s^^meti’ical. Ovary 4-partite; style 2-fid, lobes subulate. 
Outlets oblong, obtuse. 

Salt Kange and Outer Himalaya from tbe Jbelum westwards, as-* 
cending to 5,000 feet. In dry sunny places, very .common and con- 
spicuous owing to the fruiting calyx. It is in fruit most of tbe year. 
The spines are modified bracts though they often appear to be of sti- 
pular origin. Flowers: May — June. 

OoiMUM, Linn . — Herbs or small shrubs. Leaves opposite, simple, 
gland-dotted. Flow^ers small in 6-flowered whoi’Is forming teiitjual 
spikes, racemes or panicles. Calyx 5-toothed, dorsal tooth forming 
the upper lip which is more or less deeurrent on the tube, the two 
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middle teeth of the lower lip usually longer than the two lateral ones. 
Corolla 2-lipped white or purplish. Stamens 4. the upper pair abruptly 
bent near the base with a crest, tuft of hairs or tooth at the bend. 

Although all the Indian species except 0. ijratisfiimim, are usually 
said to be herbaceous they are possibly all shrubby at times. 

Eipe calyx redexed in fruit on an ascending pedicel, the whorl 
of calyces close ; upper lip or the calyx orbicular, the decurreut margin 
ending yery abruptly. 

Stem and leaves nearly glabrous; dowers 

*4-*5 inch long ... 1. 0. Basilicum. 

Stem and leaves pubescent with short re- 
curved hairs; dowers *2 inch long ... 2, 0. arnericanum. 

Ripe calyx spreading on a spreading pedicel, the whorl of calyces 
loose; upper lip oi tlie calyx elliptic or obovate, the decurrenb margin 
narrowed to a point. 

Two lower teeth of the calyx with long 
slender curved awns which iiroject be- 
yond the upper lip; dlaments of the 
upper stamens bearded at the base ... 3. 0,* sanctum* 

Two lower teeth of the calyx with short 
subulate teeth shorter than the iipper 
lip; dlaments of the upper stamens with 

a bearded tooth at the base ... 4. 0, (jrathsimum . 

1. OciMTjai Basilicum, Linn . — Leaves 1-2 inches long, glabrous 
or nearly so as are also the twigs and petioles. Pedicels shorter than 
the calyx in fruit, the two lower oalyx-toeth longer than the upper, 
Bracts petioled. ^weet hasil. Tern. Tulsi. 

Cultivated and possibly naturalized or even indigenous to the 
Punjab. Distinctly shrubby at times. The upper twigs are often 
purplish. Used as a pot herb and the seeds medicinally. 

2. OciMuM AMEKiOANUM, Linn . — ^Differs from the above in being 
more hoary, twigs usually bearded at the nodes. Leaves and especially 
the flowers much smaller. 0. canum, Sims. Moary hasil. 

Wild and possibly indigenous in dry portions of the Punjab 
plains. Abundant on the Ridge at Delhi and as sef^n tliore o sUff 
shrub 1-2 feet high. This plant is possibly only 0, Basilicum^ Linn,^ 
grown under dry conditions. It is introduced in America, and perhaps 
originally African. 

3. OoiMUM SANCTUM, Linn . — ^A herb 1-2 feet high, sometimes 
woody at the base. Twigs clothed with soft spreading hairs. Pedicels 
as long or longer than the ripe calyx. Bracrs sessile, broadly ovate, 
acuminate. Holy hasil. 

Cultivated by Hindus. Doubtfully indigenous and not known td be 
wild in the Punjab. 

4. OciMUM geatissimum, Linn, — ^A Shrub 3-6 feet high. Twigs 
pubescerrt. Pedicels shorter than the ripe calyx. Bracts as in 0. 
mncium. Shruhhy hasil. 

Cultivated in Lahore. Native country uncertain. 

.ethiopioa, Kotchy.—A. shrub 4-6 feet high, Flowers 1 inch 
long, deep maroon-purple, scented of violets. Calyx *5 inch long, with 
two broad entire lip^s. Indigenous to tropical Africa. Cultivated in 
Lahore. Flowers; February— March. 
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LXX. NYCTACINACE^E. 

Herbs, shrubs or trees. Leaves usually opposite, entire; 
stipules 0. Flowers usually bisexual and regular ; bracts often 
involucrate. Perianth monophyllous, usually petaloid; tube 
persistent, enclosing the fruit ; linab 3-6-lobed, plicate in bud, 
persistent or deciduous. Stamens 1-30, hypogynous. Ovary 
1-celled, free ; ovule solitary, basal, erect. Fruit membranous,; 
indehiseent, enclosed in the coriaceous perianth-tube. 

The family contains no indigenons woody plants, but the following 
are common and conspicuous in cultivation : — 

BoirGAiNViLL.®A, Commerson , — ^Thorny shrubs or trees oiten scrambl- 
ing. Leaves alternate. Flowers small, yellow, supported by large color- 
ed bracts, either 1 or 3 flowers surroundied by 3 bracts, stamens 7-8 
included, filaments connate below,, 

BoTTGAiNViLLiEA GLABBA, Ghoisy, — A liargo 'shrub, suberect with 
scrambling branches or scrambling over tall trees; branches glabrous,' 
armed with recurved thorns. Leaves 1-2 inches long, lanceolate, acumi- 
nate, glabrous; petiole •2-‘3 inch long. Flowers 1 inch long, *25 inch 
across, in threes, each flower adnate to a large magenta colored reti- 
culate, ovate cordate bract about 2 inches by 1*5 inches. Perianth 
tubular, limb small. 

Indigenous to Brazil. Very commonly grown in gardens in the 
plains. Hardy and flowers freely. Fas:y grown from cuttings.: 
Flowers mainly in February — March. 

Bougainvillaea speotabslis, Willd . — Similar to the above but with 
pale corky bark the cracks forming rectangular plates, shoots petioles 
and leaves softly pubescent. Leaves 1-2 inches long, broadly ovate or 
elliptic, acute or acuminate; petiole 'S-'S inch long. Bracts 1'5 by 1*® 
inches, purple, magenta or brick red. 

Indigenous to Brazil. Cultivated in gardens in the plains hut not 
hardy, in Lahore requiring protection in winter. Propagated by layer- 
ing. The hrick-red variety is known as B. lateritia in gardens. 

. LXXI. AMARANTACE/E. 

Herbs or underslirubs, rarely trees. Leaves opposite on 
alternate ; stipules 0, Flowers usually bisexual, small, xisxiallj; 
in simple or paniculate spikes; bracts hyaline or scarions;; 
bracteoles 2, sicarious. Perianth usually of 6 free or connate,^ 
hyaline or scarions segments, persistent, imbricate in hud. Sta- 
mens usually 1-6, opposite the perianth-segments; filaments 
usually connate at the base with interposed staminodes form-i 
ing a hypogynous cup; anthers 1-2-celled. Ovary 1-celled,^ 
ovoid, or glohose ; ovules 1 or more ; style 0 or more or less pro- 
duced, simple or 2-4-branched ; stigma capitate or small. 
Fruit a membranous utricle, capsule or berry, en(olosed in or 
supported by the "''TirntE, Histkib. A weedy 

family of Tropical c.ri c regions. 

Glabrous or nearly so; spikes or racemes not dense. 

Flowers pedicellate; racemes 2-12 inches 
long; fruit more thau 1-seeded ... 1. BeeHrtgia.^ 

Flowers subsessile; spikes -5-2 inches 
long; fruit l-seeded ... 2. Bosea. 

More or less tomentose; spikes dense, silky 

or woolly ... 3 . Mrva , 
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1. DEERINGIA, E. Br. 

(In honour of G. G. Deering, a botanist of the 18th century. Dis- 
TRIB. Species 0-65 Asiatic, Australian and Polynesian.) 

Deeringia celosioides, R. Br. Prodr. (1810) p. 413. — A 
tall scrambling iindersbrub 6-12 feet liigli. Leaves alternate, 
2-5 by 1-2 inclies', ovate or ovate-lanceolate, long-pointed,^ 
entire, glabrescent; petiole -2-1 incb long, slender. Flowers 
-2 ineii diameter, greenish-wbite, in axillary and terminal 
simple or panicled spike-like racemes 2-12 inlcbes long;^pedi" 
cels *05 incb long; bracts minute. Periaiitb-segments 5, ob- 
long, berbaceous, spreading or reflexed. Stamens 5, united 
at tbe base; antbers 2-celled; staminodes 0. Ovary ovoid; 
style short; stigmas 2-4, subulate. Berry *2 incb diameter, 
scarlet, seated on tbe spreading perianth. Seeds usually 3. 

Sub-Himalayan tract and outer Himalaya ascending to 5,000 feet, 
from the Eavi eastwards. Common in hedges and scrub forests., 
Flowers : July — October. 


2. BOSEA, Linn. 

(In honor of E. G. Bose, a German bbtanist of the 18th century, 
Distrib, Species 3; Canaries, Mediterranean and Himalayan.) 

Bosea Amhebstiaka, Hook. /. in FI. Brit. Ind. IV (1886) 
p. 716. — glabrous straggling shrub. Leaves alternate, 2-6 
by 1-3 inches, ovate, acute, entire, base usually broadly cu- 
neate, glabrous ; petiole -2—7 incb long. Flowers *2 incb dia- 
meter, green, bracteate and 2-4-bracteolate, subsessile, in axil- 
lary and terminal, simple or panicled spikes '5-2 inches long; 
bracts and bracteoles^ rounded, closely imbricate, green witK 
white margins. Perianth-segments 5, erect, ovate, concave, 
herbaceous with membranous margins. Stamens 6, united afi 
the base, inserted ontside a 10-lobed hypogynous disk ; anthers 
2-celled. Ovary oblong style very short ; stigmas !^3, 
curved. Berry -15 inch diameter, crimson, seated on the ad- 
pressed perianth-segments'. Seed 1, black, polished, testa 
crustaceous. 

Himalaya ascending to 6,500 feet from Kashmir eastwards. Fair* 
ly common especially in the Eavi valley. ^ Apt to he mistaken for Beer* 
ingia celosioideSy but with much shorter spikes in smaller denser panicles^ 
Flowers: May — October, 


3. .dSEVA, Forsfc.- 

(The Arabic name of one of the species.) 

Herbs or tmdershrubs. Leaves alternate or opposite, mori 
or less hairy. Flowers bisexual or polygamous, in simple' or 
panicled spikes; bracteate and 2-bracteolate. Perianth-seg- 
ments 5, rarely 4, short, membranous, all or the 3 inner woolly. 
Stamens 5, rarely 4 ; filaments connate below with' iniferposed 
liimar staminodes in a cup ; anthers 2-celled.' Ov&ijr ovoid or 
rab^lobose, 1-celIed; ovule 1, pendulous from a long basal 
funicle; style simple: stigma capitate or 2-brancEed. Fruit 
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a membranous utricle or coriaceous' ;capsule. DIisteib. Spe- 
cies 15; Tropical Asia and Africa. 

An erect shrubby plant, hoary-tomentose; 

flowers unisexual, dioecious ... 1. A. tomentosa, 

A straggling weak underslirub; hoary- 

pubescent; flower bisexual ... 2. A, scandens. 

1. Aekva tomentosa, Forsk. FL Mgypt.-Arah, (1775) 
C2XII and 170. — Strubby, erect, stiff, boary-tomeutose, 2-3 
feet high ; branches covered with thick easily detachable stellate 
tomentum. Leaves alternate, 1-2*5 by -l-G inch, variable, 
linear-oblong or oblong-ohlanceolate, subacute or obtuse, thick, 
"more or less densely stellate-tomentose on both sides, entire, 

sessile, or nan owed into a short petiole. Flowers small, dull- 
white, unisexual, usually dhecious, in cylindric spikes 1-6 
inches long, arranged in leafless terminal panicles; bracteoies 
*1 inch long, broaidly ovate^, whitfe, hyaline*. Male flowers; 
perianth *07 inch long, segments 5, elliptic-oblong, woolly on 
the hacks. Stamens 6. (Ovary yery small.^ Female flowers; 
perianth *1 inch long; segments obiong, apiculate. Style *02 
inch long; stigmas 2, as long as the style. Utricle orbicular- 
ovoid. jG^anica^ Juss. 

Plains and Sub-Himalayan tract in dry places ascending to 4,000 
feet. Common on railway embankments and p.accs. Abund- 

ant on the hills near the Jhelum in Rawalpindi District. In flower or 
fruit most of the year* 

2. JEeva SCANDENS, Wall, Cat, (1828) ^To. 6911* — A 
weak straggling undershrub 3-4 feet high ; branches grey-pube- 
scent or tomentose. Leaves usually alternate, 1-4 by *4-2 
inches, elliptic or elliptic-lanceolate, acute at both ends, cloth- 
ed on both sides with adpressed grey pubescence, entire, finely 
mucronate; petiole -2-5 inch long. Flowers small, whitish, 
bisexual, in ovoid or shortly cylindric axillary and terminal 
spikes -2-1 inch long, usually forming a very lax terminal 
panicle; bracteoies less than *1 inch long, o-vate, acuminate, 
white, hyaline. Perianth •! inch long ; segments 5, lanceolate, 
acuminate, witH long silky hairs on the backs. Stamens 6. 
Style *02 inch! long; stigma capitate..^ TJ-fecicle broadly ovate. 

Sub-Himalavan tract from the Indus eastwards' aiscl&nding to 6,000 
feet in the Himalaya. In hedges and waste places growing amongst 
bushes. Not a climber but the branches support themselves by leaning 
against other plants. This species is not found in the very dry places 
where A. io^&ntosa grows. In flower or fruit most of tlie year. 

LXXII. GHENOPODIACE/E. 

Herbs, shrubs or rarely small trees. Leaves usually alter* 
nate, sometimes wanting or much reduced ; stipules 0. Flowers 
small, usually greenish, 2-1-sexual; bracts 1 or 0; braicteoles 
2 or 0. Perianth simple, sepaloid ; segments 3-6, more or less 
connate, imbricate in bud; sometimes wanting in female 
flowers. Stamens as many as or fewer than the perianth-seg- 
ments, opposite to them, filaments usually free, sometilne* 
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with interposed staminodes, Diak occasionally present within 
and uniting the bases of the stamens. Ovary l-celled; ovule 
1, basal or lateral ; style long or short ; stigmas 2, rarely 3-5. 
Fruit usually an utricle, enclosed in the persistent perianth 
which is variously enlarged. Seeds horizontal or vertical; 
embryo curved, horse-shoe-shaped or spiral. Disteib. A 
family conspicuous in dry or saline habitats. 

Leaves and branches alternate. 

Leaves glabrous or hoary. 

Leaves linear-oblong, terete; fruiting 

perianth not winged ... 1. Suceda, 

Leaves minute, subglobose; fruiting 

perianth transversely winged ... 2. 8alsola. 

Leaves densely stellate-tomentose at least 

when young ... 3. Eurotia, 

Leaves and branches opposite. 

Embryo spiral; perianth 5-partite. 

Seed horizontal; wings of the fruiting 
perianth 5, equal ... 4. Raloxylon. 

Seed vertical ; wings of the fruiting 
perianth 5, unequal, or fewer ... 5. Anabasis* 

Embryo curved ; perianth obpyramidal, 

3-lobed ... 6. JSalostachys, 

1. SU>EDA, Forsk. 

(From suaedf the Arabic name for one of the species. Distbib. 
Species 40; seacoasts and salt steppes of the world.) 

Sir. 2 BDA FEUTicosA, FoTsh. Fl. JE gypt.-Arah* (1776) p. 70. 
— much-branched succulent shrub 2-4 feet high j stem pale,^ 
glabrous, leaf-scars prominent, raised. Leaves alternate, -2-6 
by -OB-IS incb, lir. ear-oblong or ellipsoid, obtuse, flesby, balf- 
terete, floral-leaves small, senile. FloTvers minute, bisexual, 
1-3 in tbe leaf terminal interrupted spikes, 

bracteate and 2-:.;..; ; c.c..-. j j racts and bracteoles *05 incb 
long, membranous. Perianth less tban *1 incb long, 5-lobed, 
subglobose; segments equal, obtuse, incurved, concave. Star 
mens^5; filaments short; anthers large. Ovary ovoid; style 
0; stigmas 2-5, usually 3. Utricle small, membranous, in- 
duded in the perianth. Vern. Ldni, Ldna* 

Plains^ of the Punjab. Common in saline soils, often gregarious. 
iSaffi, an impure form of carbonate of soda, is sometimes made from 
this plant being extracted from tbe ashes. The plant is used as fodder 
for camels. Flowers: September— October. The flowers have a foetid 
smell. 

2. SALSOLA, Linn. 

(A diminutive of satms, salted; alluding to the saline habitat.) 

Herbs or shrnbs. Leaves usually alternate, sessile or am- 
plexicaul, often short and pungent. Plovers small, solitarv 
or fascicled, axillary, 2-sexual,^ 2-bracteolate. Perianth b- 
'(rarely 4-) partite; segments concave, accrescent in fruit, com- 
pletely embracing the utricle, usually vith a broad horizontal 
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scarious wing attached to the back above the middle. Stamens 
5 or fewei% -asnally hypogynons. Stigmas 2, rarely 3. Utricle 
ovoid OP subglobose, fleshy or membranous. Uistrib. Species 
40; Etirope, Africa, temperate Asia, Australia and North 
America. 

Leaves minute, subglob ose, densely crowd- 
ed ... 1, 8. foeiida. 

Leaves terete, cylindrie or obovoid *16-* 3 
incb long ... 2. 8. vermiculata. 

1. Salsola fcetida, Del. FI. Illustr. (1812) n. 

310. — A hoary mnch-branched shrub 3-4 feet high ; stem stout, 
branchlets slender, hairy when young. Leaves alternate, 
minute, subglobose, fleshy, densely crowded,^ the floral leaves 
rather longer, imbricate, forming short spikes. Bracteoles 
*05 inch long, suborbioular, fleshy. Perianth minute, in fruit 
with silvery-white, membranous, obovate, overlapping wings 
•05 inch long. Vem. Ldna ; Gora Lan ^ ; Ldni . 

Throughout the plaini of the Punjab, Common on saline soils. 
Used for making mjjif an impure form of carbonate of soda. Flowers 
November — ^December. [According to the FI. Brit. Ind. 8. verrucosa^ 
M. Bieb, is similar but has flowers in dense clusters and spikes and 
fruiting perianth inch diameter, dark-brown. I cannot distinguish 
this from 8. fcetida. The color of the fruiting perianth is a character 
of doubtful value and there are plants in Lahore with fruiting perianths 
fully as large but silvery-white on the living plant. Boissier, Flora 
Oi'ientalis, Vol. IV, p. 961, notes under 8. verrucosa, M. Bieb. Affinis 
8, foetidoe a qua foliis inferioribus breviter flliformibus lJ-2 lineas longis 
nec ovato-orbiculatis diflert.” I have seen no Punjab specimens with 
such leaves.] 

2. Salsola veehiculata, Linn . ^ Sp . PI. (1753) p. 323. — 
A small glabrous shrub, branchlets pale, often whitish. Leave# 
alternate, -15-3 inch long, terete, cylindrie or obovoid, not 
crowded, bases dilated, semiamjjlexicaul, the floral leaves 
shorter, ovate, concave, not imbricate. Bracteoles -07 inch 
long, ovate, fleshy with membranous margins. Perianth 
minute, in fruit with silvery- white, membranous, cuneate- 
oboyate wings -15 inch long. 

Apparently not widely distributed but has been collected near Mari 
by .T. P. Drummond who notes that it is common on either bank of the 
Indus, 


3. EUROTIA, Adans. 

(Prom the Greek eurus, large and ous, of os, an ear ; referring to the 
bracts. Distbib. Species 2; dry temperate regions in the Northern 
Hemisphere.) 

Eueotia ceeatoides, C. a. Mey. in Ledhr. FI. Alt. IV. 
(1853) p. 239. — A dense shrub 1-3 feet hig-h, hoary %vith stel- 
late tomentum. Leaves altfeirnate, -d-l-d hy *2-5 inch, oblong, 
sUiptic or ovate-lanceolate, obtuse, entire, stellate-toineutose 
vheu young; petiole minute to -1 inch long, no-vrers minute 
l-sexuiJ, in axillary clusters forming spikes towards the ends 
of the branches. Male flowers; perianth 4-partite, membran- 
ous hairy. Stamens 4. Female flowers; 2-hracteate; bracts 
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oonduplJcate, united to aboTe tbe middle, tips free spreading; 
periantb 0. Ovary ellipsoid, compressed, silky; stigmas 3, 
filiform. Utricle -1 incK long, enclosed in a liard capsule 
wbicL. is bidden by silky grey bairs and is composed of tbe 
bracts ; tbe capsule 4-angled, 2-borned at tbe apex, ultimately 
4-valved- 

Dry inner Himalaya 8-14,000 feet. KunaTvar. Common in Tibet 
and Trans-Indns. Flowers : Jnly — September. 

4. HALOXYLON, Bunge. 

(From^ the Greek hals^ the sea, and xulon, wood ; referring to the 
saline habitats.) 

Shrubs or small trees, branches opposite, jointed. Leaves 
opposite, triangular and scale-like or longer and terete. Flo- 
wers small, solitary or spi'cate, bisexual, axillary ; bracteoles 
3, broad, ovate. Perianth 5-partite; segments concave, accre- 
scent, horizontally winged. Stamens 5 or fewer, on the mar- 
gin or base of a cupular disk with interposed rounded or square 
staminodes. Stigmas 2-5, short, subulate. Utricle globose or 
depressed, enclosed in the perianth.' Seed horizontel. Dis- 
TBiB. Species 8-10; Mediterranean, West and Central Asia, 
India. 

Leaves distinct ... 1. H, recurvum. 

Leaves reduced to the dilated tips of the 

joints. 

1-2 feet high ; spikes 2-3 inches long ; 

leaves woolly within ... 2. S. saUcornicum. 

4-6 inches high; spikes 1 inch long; 
leaves not woolly ... 3. H. muUiflorum. 

1, Haloxyloist KEciJBVTrM, Bunge, esc Bdiss. FL Orient* 
IV (18T9) P..949. — straggling gregarious shrub; branches 
glabrous, pruinose ; joints •3-8' inch long. Leaves -l-S inoE 
long, trimgular or half-terete, ovate-subulate or ellipsoid, ob- 
tuse or acute, sessile. Flowers axillary forming interrupted 
spikes 2-6 inches long; floral leaves •! inch long, ovate, s'ighE^y 
exceeding the bracteoles ; bracteoles ovate, acute, thick, fleshy, 
Perianth-se^ents *2 inch long, some^vhat fleshy, ovate, sub- 
obtuse, closing over the fruit; wings -1 inch long, si'^reading, 
orbicular, closely veined, membranous, attabhed to the middle 
of the back of the perianth-segment. Vern. KKdr, 

Punjab Plains; Salt Range ascending to 2,500 feet. Multan, Sirsa. 
Flowers : November — ^December. Apt to be mistaken for Analasis seti- 
fera (q. v.) 

Or aU the indigenous members of the Ohenopodiacese the hhdr is the 
most important for the manufacture of barilla (sajji). The plant is 
cut at the time of flowering in October — ^November, when it is about 2* 
feet high. It is then left to dry for 15 days. A hole 1 foot deep and 
3 feet broad is dug in the ground, and round this the plant is piled to 
a considerable height. The pile is then set on fire and the juice of the 
plant runs into the hole. When the hole is full the juice is stirred for 
» couple of hours with a stick after which a little earth is sprinkled 
on the top and it is allowed to cool when it solidifies into a hard mass. 
(Vide Multan Gazetteer 1901-02, page 229). Haloayiilon recurvvm is 
also appreciated as a fodder for camels, and it is often cut and sold 
for this purpose. 


eb2 
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2. Haloxtlow sALicoENicuM, Bunge, ex Boiss. FI. Otiewb. 
IV (1879) p. 949. — ^An erect twiggy leafless shrub 1-2 feet high'; 
branches pale, grey or yellowish ; joints •26--5 inch long, pro- 
duced into 2 short triangular points woolly within. Flow^ 
in erect spikes 2-3 inches long ; hracteoles -07 inch long, ellip- 
tic or obovate, thick, axils woolly. Perianth-segments *1 inch 
long, short, obtuse ; wings -1 inch long, orbicular-oboyate, 
closely veined, membranous, attached to the 'back of the peri- 
anth-segment above the middle. 

’ Punjab plains, a plant of sandy soils and sand dunes. Kalabagh; 
Multan; Montgomery; Bahawalpur State; Ferozepore. Used as fodder 
for camels. Flowers: October. 

3. Haloxylon’ MTTLTipnoituM, Bunge, ex Boiss. FI. Orient. 
lY (1879) p. 949. — A. dwarf shrub 4-6 inches hi^h; stem very 
short, branches almost fascicled. Tips of the joints and hrac- 
teoles not woolly within. Spikes 1 inch long. Otherwise as 
for H. scdicormcum. 

Nortb-Western Punjab plains and the Salt Range ascending to 
2,000 feet. I have seen no specimens except two of J. L. Stewart 
which probably came from Trans-Indus as the locality i'j not stated, 
but a note is attached which reads Abundant Peshawar-Jheluiii 
and Common in the Punjab plains and in the Salt Range to 2,000 
feet.’^ This note cannot refer to Ealoxylon muUifloruTii and probably 
refers to several species of this family — ^vide Punjab Plants, p. 176. 

5. ANABASIS, Linn. 

(From the Greek anabasis- an ascent ; referring to the wings of the 
perianth-segments.) 

Shrubs or undershrubs, branches opposi'te, jointed. Leaves 
opposite, triangular and seale-lik® or fleshy. Blowers small,' 
solitary or clustered, axillary, bisexual; hracteoles 2, minute. 
Perianth b-jiartite almost to the htise; segments all or three 
only (or rarely none) winged in fruit’. Stamens 6, on a short 
disk, alternating wiih 5 staminodes. Stigmas 2. Utricle sub* 
’globose, dorsally compressed, included in or exserted from the 
perianth. See^ vertical. Distuib. Species 17 ; Mediter- 
ranean, West and Central Asia, India. 

Iieaves distinct, oyKndrio, tMck, fleshy; 
flowers in dusters of 3-7 ... 1. A. setifera.- 

Leaves reduced to two triangular teeth; 
flowers solitary ... 2. A. phyUophora. 

1. Anabasis setipeea, Mog. in Chenop. Envm. (1840) 
p. 164.--A dwarf pale glaucous shrub 1-2 feet high, joints 
variable in length, fully 1 inch long on vigorous shook. Leaves 
-16-3 inch long, oblong, cylindric or subclavate, obtuse, tipped 
with a caducous bristle, sessile, axils woolly. Flowers in 
clusters of 3-7 forming* interrupted spikes ; floral leaves oblong 
or rounded; hracteoles minute, linear, membranons ciliate. 
Perianth-segments -1 inch long, oblong, obtuse, scarious; wings 
8-5, somewhat unequal, erecto-patent, rounded, the largest -2 
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inch, long, ratter broader tban long, closely veined, mem- 
branons, attacted near tte top of tte segment. 

Salt Kange, Hills near Kalabagh. Resembles Saloxylon recui^vum 
r^her closely but easily recognized in tbe herbarium by its pale color 
whereas S, recurvum^ dries a dark-grey. In Anabasis setifera the peri- 
anth-segments in fruit have unequal wings less spreading than in H. 
TecuTvurrhi and the utricle is a different shape. Flowers about October* 

2. Ais^abasis phtblophoea, Kar. ^ Kvr. in Bull, Soo. 
Nat, Mosc, (1840) p. 731 . — K dwarf glabrous sbrub, stems 
many, erect from a woody stock ; joints long, terminating in 
two triangular acute teeth. Flowers solitary, in. opposite 
axils, spicate, staminodes ciliate ; fruiting perianth with 3 con- 
niving wings, the posterior the largest. 

Salt Range near the Jhelum River. This description is from 
Hooker who has taken it from Boissier. The plant has not been col- 
lected in flower or fruit in the Punjab as yet and should be looked for. 
Aitchison^s specimen in Herb. Dehra might be a scrap of Hnloxylon salv- 
cornicum and his specimen in Herb. Kew. lias the woolly hairs at the 
tips of the joints found in "H. salicornicuTa rather than the straight 
almost setaceous hairs of A. phyllophora and is, I believe, a Ecdoxylon, 

6. HALOaTACHYS, 0. A. Mey. 

(Prom the Greek hols, the sea, and stachus, a spike. Distbib. 
Species only the following^ S. E. Russia to the Punjab.) 

Halostachts caspica, C. a. May. in Bull, Soc. Nat 
Mosc, (1838) p. 361. — -An erect pseudo-leafless shrub, mucK- 
brancbed, the young branches herbaceous, jointed, the older 
woody swollen slightly at the nodes, branches opposite. Flow- 
ers minute, in threes in the axils of peltate fleshy scales 
forming dense cylindric spiteis which mostly teimiinate very 
short, lateral vshoots ; spites in flower *5-1 inch long, •! inch 
across the bracts, in fruit 1-2 inches long. Perianth ohpy- 
ramidal, 3-lohed at the top; lobes subequal, rounded on th€> 
backs, incurved. Stamen 1, protandrous. Ovary globose or 
ovoid : stigmas 2, broad, wavy on the edges. Spikes in fruM 
breaking up leaving a very slender woody axis, the bracts fall- 
ing and liberating the spongy angular fruiting perianths whicH 
are -05 inch long. Seed curved. 

Punjab plains. Has only been collected once by A. V, Monro near 
Multan. Reaches 4 feet in height. Grows on moist saline soil. Flow- 
ers in July, fruits in the cold season. 

LXX 1 1 1. PH YTOLACCACE/E. 

A family differing from the Ohenopodiaoese in habit and 
in the (usually) polycarpous ovary. There are no woody in- 
digenous representatives. 

Rivina htjmilis, Linn . — ^A plant resembling Deeringia celosioidesy 
R. Br. hut mth 4^merous flowers and a single capitate stigma. Ovary 
1-eelled. Seed solitary. Indigenous to Tropical America. Occasional- 
ly grown in gardens in the plains and found as an escape in many parts 
of India but not as yet in the Punjab. Flowers more 'or less all the 
year round. 
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LXXiV. POLYCOKACE/E. 

Herbs, sometimes shi'ubs, rarely trees. Leaveis alternate, 
■imple, rarely opposite, usually entire, stipules scarious or 
membranous, usually sheathing the stem. Mowers mostly 
small, usually bisexual, solitary or in small clusters variously 
arranged; pedicels usually jointed. Perianth simple; lobes 
or segments 3-6, persistent, imbricate in bud. Stamens 6-9, 
rarely more or fewer, opposite to the perianth-segmentS ; fila- 
ments free or connate. Disk annular, glandular or 0. Ovary 
1-celled, superior, free, 2-4-angled; ovule solitary, basal; 
styles 1-3; stigmas various. Fruit a nut, usually enclosed iu 
the perianth. Disteib. A family mainly of the Northern 
temperate region. 

A nearly leafless shrub of the desert region; 
styles 4; nut setose ... 1. Calligonum. 

A leafy shrub of the Sub-Himalayan and 
Himalayan region; styles 3; nut en- 
closed in the perianth ... 2. Bumex. 

1. CALLIGONUM, Linn. 

(From the Greek kcHos, beautiful^ and gonu^ an angle ; referring to 
the quadrangular ovary. Distbib. Species 20; N. Africa, W. and 
Central Asia.) 

Calligonum polygonoides, Linn. Sp. PI. (1753) p. 630.— « 
A nearly leafless shrub or at times a dwarf tree; branches 
somewhat zigzag, hark smooth whitish; twigs slender, ^een, 
mostly fascicled. Leaves very scanty, minute, thin, linear- 
subulate ; stipules very short, membranous, obliquely amplexi- 
caul. Flowers pink, in fascicles of 2-5, in the axils of the 
stipules; pedicels about -1 inch long. Perianth *1 inch long, 
cleft about two-thirds the way down; segments 5, obovate, 
thin, membranous, red with broad white margins. Stamens 
12, filaments swollen, hairy and connate at the base. Ovary 
4-angled, angles tuberculate ; styles 4, slightly connate at the 
base; stigmas capitate. Fruit densely clothed with branched 
bristles with dilated often confluent bases, nucleus -3 inch 
long, oblong, much longer than the persistent perianth. 
Brandis, Ind. Trees, fig. 176. Vern. Phog. 

A plant of dry sandy soils common in the Rajputana Desert ex- 
tending to the Punjab some 60 miles north of Multan, from here south- 
wards it is abundant in the Bari Doab. Forms a great part of the 
vegetation west of Muzaffargarh and to the west of Shanpur. Also 
Trans-Indus. Usually seen as a small shrub 3-4 feet high, growing 
on sand-dunes. Occasionally a small tree 12-15 feet high with a trunk 
2-3 feet in girth. The internodes are 1-1*5 inches long and the nodes 
somewhat swollen. With its pale white shining bark on the leafless 
branches it has the appearance of being dead. The green slender shoots 
with inconspicuous leaves appear in February and March and it is 
soon afterwards covered with its strongly scented pink flowers, filling 
the air with the odor of over-ripe fruit. The flowers are collt'CLod kiiu 
eaten. The heartwood is reddish-brown, very hard and fibrous. It is 
used only for fuel. According to Brandis For. FI. p. 372, and Ind, 
TreeSj p. 520-1 the plant is found as far north as Lahore. I have nevev 
seen it anywhere near Lahore nor at Ohanga Manga or Montgomery# 
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does not appear to occur near Delhi or Hissar but is found in tha 
extreme south of Patiala State. 

2. RUMEX, Linn. 

(The old Latin name used by Pliny for the Sorrel, Bumex AcetQ* 
sella. Distrib. Species 100; mainly in north temperate regions.) 

Eumex hastatus, D. Don, Prodr. FL Nep* (1826) p. 74.— 
A small erect shrub 1*3 feet high; twigs herbaceous, striate. 
Leavea -5-2 inches long, very variable, hastate with the central 
lobe linear-oblong or sometimes deltoid, thickish, glaucous, 
nerveless; petiole up to 2 inches long, flattened; stipules *1 
inch long, membranous, disappearing with age. Flowers 
small, pinkish, polygamous, in small clusters on the racemose 
branches of a large terminal panicle; pedicels -l-lS inch long 
(in fruit), very slender, jointed near the base. Perianth-seg- 
ments 6 , the three outer -05 inch long, oblong, the three inner 
rounded, much enlarged in fruit. Stamens 6. Ovary 3-angled; 
styles 3; stiigmas fimbriate. Fruit a small 3-angled nut -07 
inch long, enclosed by the mnch enlarged inner perianth-seg- 
ments which are -2 inch long and rather more broad, reticu- 
late, membranous, apex retuse, base deeply cordate with a 
tubercle in the sinus, often delicately tinged with pink. Col- 
lett, FL SimL, fig. 136. 

Sub-Himalayan tract) and Himalaya ascending to 8,000 feet. At 
low eleyations it is often found growing on shingle in dry stream beds. 
In the Himalaya it is abundant on fresh mineral soils especially on shaly 
slopes, and in such places it is frequently the commonest plant. It was 
the ^st plant to take possession of the freshly made embankments and 
cuttings along the Kaika-Simla Railway. Flowers: May — October. 

Pobygontjm:, Linn . — ^Perianth 4-5-, rarely 3-cleft. Stigmas capi- 
tate. A very large genus containing may species common in forest 
undergrowth in the Himalaya especially in rather moist places, ravines, 
etc. 

There are 59 species indigenous to the North-West Himalaya most: 
ol them herbs, a few ahnost shrubby. The undershrubs cannot be 
satisfactorily treated apart from the herbaceous species but tiie two 
following being the most woody may be briefly mentioned. The genus 
has been treated by Col. Gage in Reo. Bot. Surv. Ind. II, 1903, 
p. 371—452. 

PoLYOONTTK CHINENSE, Linn. Sp. ^ PI. (1753) p. 363.— A trailing 
undershrub 2-3 feet high, lower portion of the stem soft more or lesa 
woody persistent. Leaves 3-6 by 1*5-2 inches, oblong-lanceolate, long- 
acuminate, entire or slightly nndulate, base usually subcordate ; petioTe 
’3-*5 in(^ long, shortly winged near the top and sometimes 2- eared 
at the base; stipules about *7 inch long, white, tubular with long 
points. Flowers ' white or pinkish in small heads *3-*5 inch diameter 
forming terminal corymbs. 

Outer Himalaya in moist shady places from the Ravi eastwards, 
5,000-8,000 feet. This is var. corymbosa, Meissn. Yar. ovalifolia, 
.Teisszbi oil erect form 3-5 feet high with broader n'ore crenidate leaves 
is occasionally grown in gardens. Flowers : September — ^November. 

Polygonum vaooinxpolium, Wall. Cat. (1828) No. 1695.— A small 
trailing and creeping shrub, lower portion of stem often as thiolr as 
the thumb with fibrous bark. Leaves '4-*6 inch long, elliptic, usually 
acute at both ends, entire, glabrous; petiole •l-*2 mch long, stipules 
*3-*6 inch loi^, laciniate with many long excurrent nerves. Flowers 
bright pink in racemes 1-2 inches long terminating short ascending 
shoots. 
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Inner HimaJaya usually at 11,00()-12,000 feet, occasionally lower, 
from Kashmir eastwards. Pangi, Lahoul and Kuuawar. Also in the 
Bhandal Valley, Ohamba. On rocks and steep banks. Flowers : July — 
October. 

Phbitm, Linn, {The Sepals 6, unchanged in fruit. 

Fruit winged. Several species of wild rhubarb are found in the inner 
Himalaya. The petiole of the leaves is eaten by Europeans but na- 
tives prefer to eat the leaf-blade as spinach. 

Antigonon Leptoptjs, Sooh. and Arn. — A large evergreen shrub 
climbing by means of tendrils; shoots somewhat quadrangular, softly 
pubescent. Leaves alternate, the lower 7 by 4 inches, the upper much 
smaller, ovate, acute, base cordate with rounded basal lobes, minutely 
pubescent especially on the nerves beneath, nerves impressed above 
prominent on the lower surface; petiole up to 1*5 inches long; stipules 
reduced to a raised line round the stem. Flowers *5 inch across, 
bright-pink, in large terminal panicles. Perianth-segments 5, the two 
inner smaller, the outer *4 inch long in flower, Pvate, accrescent and 
becoming more distinctly cordate in fruit- Stamens 8, filaments glan- 
dular, united in the lower half into a tube with interposed teeth - 
Styles 3, free; stigmas capitate. Nut 3-angled. Coral creeper. 

Indigenous to South America. Cultivated in gardens and does 
well in the Suh-Himalayan tract but not so well in the plains. Flowers 
in the cold season. 

Mtjbhlenbeckia platyolados, Meissn. — ^A glabrous straggling shrub 
about 2-4 feet high; branches flat, striate, often -5 inch wide, appear- 
ing as if jointed. Leaves alternate, about 1 inch long, rhomboid or 
narrowly rhomboid-lanceolate, soon falling off. Flowers *1 inch across, 
greenish-white, in small sessile clusters, arranged alternately at the 
nodes on the edges of the flattened twigs. Perianth-segments 6. Sta- 
mens 8-9, swollen and connate at the base and adnate to the base of 
the perianth-segments. Stigmas 3, fimbriate. 

Indigenous to the Solomon Islands. Often cultivated especially as 
a pot plant. It does well in the Suh-Himalayan tract in moderate 
shade. 

LXXV. ABISTOLO CHIA CE^ . 

Herbs or shrubs, often climbing', usually more or less 
foetid. Leaves alternate, entire or lobed ; stipuleis 0. ^ Flowers 
bisexual often large. Perianth superior, regular or irregular, 
S-lobed or tubular, lobes valvate. Stamens 6 or more, &ee or 
the anthers sessile in a ring round the style ; anthers erecfl, cells 
parallel dehiscing dorsally. Ovary 4-6-celled ; placen^s 
parietal, free or meeting at the axis ; ovules numerous ; style 
columnar ; stigma lobed. Fruit capsular or baccate ; seeds 
numerous, embryo minute^ in a copious fleshy albumen. Dxs- 
TBiB. A small family chiefly American and tropical, a few 
species north temperate. 

ARISTOLOCHIA, Linn. 

{'From the Greek, aristos, best and locheiUy parturition; referring 
to the reputation of some of the species as emmenagogues, Distbzb. 
Species about 180; mostly tropical.) 

Aeistoloohia PTmjABEWsis, Lace, in Kew Bull. (1911) p, 
274. — A deciduoTis twining slinib' 15-20 feet Mgb but more 
often seen as an xmderslirul) 1-3 feet High. Leaves variable, in 
tb© dwarf forms 3-6 by 1-7-2 mcbes in tb© fall forms np Ifo 9 
by 7 inches, broadly ovate, thin, membranous, scabrid above, 
poftly pubescent beneath especially on the nerves, ciliate, entire. 
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apex usually acute, base 3-nerved deeply cordate with, rounded 
lobes, lateral nerves 3-4 pairs ; petioles *7-2 inolies long, pube* 
scent. Flowers solitary axillary or from tbe axils of fallen 
leaves; peduncles *5 inch, long, densely pubescent. Perianth. 
2 inches long, dull greenish brown, densely pubescent, inhated 
in the lower half then suddenly upcurved, tubular; limb 
oblique, shallowly 3-lobed, *7 inch across, densely spotted 
within with very small dark-brown tspots. Anthers 6, sessile 
in a ring round the stigma. Stigma large, 3-lobed. Capsule 
1-5-2 by -6-8 inch, hexagonal, pubescent especially on the 
angles or ridges, dehiscing from the apex. Vem. naghSl. 

Kangra and Cli^mba State 6-7,000 feet. The d^rarf form is com- 
mon in Kainthli "Reserve in rather moist forest undergrowth. It 
spreads freely hy rootsuckers. Tall climbing specimens have steins 
as thick as the thumb but are rare. The dwarf form occurs on the 
edge of the road near Ohitrari flowering rreely in May. I have «lso 
collected flowers in August — September. 

Aeistologhia elegans, Masters . — ^A twining evergreen shrub 6-10 
feet high, stems "5 inch diameter with soft corky bark. Leaves 8-4 
inches long, often broader than long, deltoid-ovate with broadly round- 
ed basal lobes, glabrous above, glaucous beneath; petioles I '5-2 inches 
long. Flowers 3 inches across the limb which is a rich purple color 
ornamented by creamy-white markings and having a golden-yellow eye 
surrounded by rich velvety purple. Capsule 1-7 inches long, dehiscing 
from the base through the placentas and hanging like an inverted half- 
open “parachute. 

Indigenous to Brazil- Cultivated occasionally in gardens in the 
plains. Does very well in Chamba and sows itself freely on the north 
side of buildings in moist places. 

LXXVI. PIPERACE/E. 

Herbs or shrubs. Leaves usually alternate ; &tipules 0 or 
2, connaitle or adixate to tha petiole. Flowers minixte, 1-2-Siexual, 
in axillary or terminal catkin-like spikfis, each flower subtend- 
ed by a peltate bract. Perianth 0. Stamens 2-6, rarely more, 
hypogynous, anthers often jointed ou to the filaments, the cells 
sometimes confluent, dehiscing longitudinally. Ovary 1-oelled 
or of 3 or more carpels, free or connate below; ovules one or 
more ; stigmas sessile, simple or penicellate. Fruit small, of 1- 
celled genera indehiscent of the pluri-carpellar forming codoi 
or follicles. Distrib. Chiefly Tropical American. 

PIPER, Linn. 

(The Latin name for pepper, which is the fruit of Piper nigrum, 
Linn. Disteib, Species probably over 300; mostly in Tropical Ameri- 
>ca and Asia.) 

Piper braohtstachyum, Wall, Cat. (1828) No. 6656. — ^A 
rambling shrub; stems often very long, climbing on trees or 
rdcks, swollen and rooting at the joints, branches terete, the 
lower warted. Leaves alternate, those on flowering stems 2-6 
by 1-2 inches, ovate or elliptic, caudate-acuminate, entire, base 
narrowed, lateral nerves running longitudinally, the upper pair 
starting :from above the hase and reaching the apex, the middle 
pair starting from close above the base, the lowest pair often 
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smaller tKaa tte rest ; petiole -S-b inch long ; stipides mem- 
branous, enclosing the buds ; leaves of sterile climbing aboof* 

1- 2 inches long, orbicular, pale beneath. Flowers l-sexual,; 
purple, dioecious. Spikes at the ends of the shbots, solitary, 
opposed to the uppermost leaf. Male spikes ovoid, -3 inch 
long; peduncles -2 inch long. Stamens 2; anthers reniform, 
dehiscing across the tip of the confluent cells. _ Female spikes 
similar to the males but slightly smaUer. Stigmas 3, sessile, 
minute. Fruiting spikes shortly ovoid-cylindric or globose, 
•6 inch long ; berries •! inch diameter, 1-seeded, crowded. 

Sub-Tropical Himalaya from tbe Sutlej eastwards, 2-5,000 feet. 
In the FI. Brit. Ind., V, p. 87, the male spikes are described as being 

2- 3 inches long, slender and drooping, the description being taken from 
Nilgiri specimens as no Himalayan specimens showing the male flowers 
were then available. There are in Herb. Debra two gatherings show- 
ing male spikes both from Tihri-Garhwal on which the description af 
the male spikes above given has been based. It seems that the speci- 
mens seen by Hooker were as he suggests mixed. More specimens 
showing male spikes should he collected and sent to herbaria. Flow- 
ers : May — June. 

LXXVIl- LAURACE/E, 

Trees or shrubs. Leaves alternate (rarely opposite); evet>» 
green (rarely deciduous), entire (rarely toothed) ; stipules 0*. 
Flowers regular, small, bisexual, rarely unisexual, variously 
arranged. Perianth usually inferior; tube short, sometimes 
enlarged in fruit; lobes, 6 (rarely 4), in two series, the lobes of 
each series imbricate, rarely subvalvate, all similar and small. 
Stamens perigynous or epigynous, in 3-4 series, of which the 
innermost are generally reduced to staminodes, the inner or 
some or all the filaments often 2-glandular at the base, those 
of the two outer series opposite to the perianth-lobes; fila* 
ments flat ; anthers adnate, 2- or 4-celled, dehiscing by upcurv- 
ed valves. Ovary free, 1-celled; ovule solitary, x>eiidiiloxui, 
anatropous ; style simple. Fruit a berry or drupe, naked or 
enclosed in or adnate to the perianth-tube; the stalk often 
thickened. Distbib, An important family of tropical and 
suh-tropical regions of the world but rare in Europe and Africa, 

Flowers in panicles usually 2-sexual. 

Leaves penninerved, alternate. 

Perianth-lobes linear or oblong, spread- 
ing or reflexed in fruit ... 1. MacMlus, 

Perianth-lobes elliptic, clasping the 
base of the fruit ... 2. Phoebe. 

Leaves 3-iierved, often opposite ... 3. Cinnamomum. 

Flowers in clustered heads, 1-sexuaI ... 4. Litsea. 

1. MACHILUS, Nees. 

(Mahelcm is the native name of one of the’ species in Amboyna; 
maJcua, m Leitimor.) ^ 

Evergreen trees. Leaves alternate, entire, coriaceous, clus- 
tered near the ends of the branches. Flowers bisexual, in axil- 
lary panicles. Perianth-tube short or ohsoletfe; lobes of the 
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outer series sometimes a little smaller tKan tkose of tke inn^, 
all persistent, reflexed in fruit. Stamens 9 perfect, those of thgi- 
two outer series with eglandular filaments and introrse anthers,- 
those of the third series with filaments which have 2 stipitate 
glands at the base and extrorse anthers, those of the fourth row 
reduced to stipitate cordate staminodes ; anthers all 4-celled. 
Ovary narrowed into the style; stigma diiscoid. Fruit a glo- 
bose or ovoid berry supported by the persistent reflexed peri- 
anth. Disteib. ’ Species 15-20; from India to Japan. 

Panicles glabrous; fruit ellipsoid ... 1. M. odoratissima. 

Panicles pubescent; fruit globose. 

Leaves o-lO inches long, lateral nerves 

12-20 pairs ... 2. M. Uuthiei, 

Leaves 3-6 inches long, lateral nerves 6-9 

pairs ... 3. M» Garuhlei, 

1. Machilus odoeatissima, Nees, in Wall. PI. As. Rar. 
II (1831) p. 70. — small or medium-sized evergreen tree, 
twigs glabrous. Leaves 3-7 by 1-3 inches, very variable in 
shape, oblong, oblanceolate, lelliptic-oblong or elliptic-obovate, 
acute or acuminate, base narrowed or rounded, bright-green 
and shining above, pale and glaucous beneath, glabrous, lateral 
nerves 7-13 pairs; petiole *3-1 inch long. Flowers *3 inch 
long, ‘yellow'ish-green, in glabrous panicles l‘5-5 inches long, 
at first terminal but the shoot soon growing through the panicle 
leaving its branches below the leaves. Ferianth-tube obsolete; 
lobes linear, glabrous or puberulous without, more or less vil- 
lous at least towards the base within. Filaments villous near 
the base. Fruit *5- *7 inch long, ellipsoid, purple and pruinose 
when ripe. Vem. Chdn (Haz. Itawalp.). 

Sub-Himalayan tract from the Indus eastwards ascending to 6,000 
feet. Not common in Hazara and Rawalpindi but found at low eleva- 
tions and only in moist places, at the higher elevations it is replaced 
by the following species. The wood is grey, light, not hard, it is not 
used. Flowers: April. 

2. Machilus Duthiei, King, ex HooTz. /. in Fh Brit. 
Ind. V (1890) p. 861 . — K medium-sized evergreen tree, twigs 
glabrous. Leaves 5-10 by 1-2*5 inches, oblong or oblong-ob- 
lanceolate, acute or acuminate, usually gradually narrowed to 
the base, bright-green above, pale and glaucous beneath, glab- 
^us; nerves 12-20 pairs; petiole *5-1 inch long. Flowers *3 
inch long, yellowish-green, in pubescent panicles 2*5-5 inches 
long, appearing at the base of the young shoots below the 
leaves. Perianth-tube obsolete; lobes oblong, minutely silky 
pubescent on both sides. Filaments slightly villous at the very 
base. Fruit *3-4 inch diameter, globose, black. Collett, FL 
Siml., fig. 138. 

Himalaya 4-8,000 feet from the Indus eastwards. Not common; 
in moist shady ravines. This plant suffered considerably from frost- 
in 1904^05 and in Rawalpindi and Hazara even large trees were killed 
to within a few feet of the ground. Wood grey, light, moderately hard^ 
it is not used. Flowers; April — ^May. 
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3 . Maohilus G-amblei, King, ex Hook. f. in FI. Btit. 
Ini. V (1886) p. 138. — A mediuia-sized evergreen Gee, young 
twigs very minutely pubescent. Leaves 3-6 by •7-2 inobes, 
rather variable, oblong, oblanceolate or elliptib-oblong, acumi* 
uate, gradually narrowed to the base, bright-green above, pale 
and glaucous beneath, glabrous ; nerves 6-9 pairs ; petiole * 3-1 
inch long. Flowers inch long, yellowlish-green, in pube- 
scent panicles 1-5-4 inches long, appearing at the tips of the 
old or bases of the young shoots. Perianth-tube obsolete; 
lobes oblong, minutely silky pubescent on both sides. Fila- 
ments slightly villous at the base. Fruit •3-4 inch diameter,- 
globose, black. Vem. Kharamh (Ka). 

Along the Tbase of the Himalaya in moist or wet places, from 
Chamha eastwards. Ascends to 4,500 feet and possibly to greater 
elevations. Resembles M. Duihiei in its pubescent panicles and glo- 
bose fruits hut in foliage is more like M. odoratissima. It is found in 
wetter situations than the other two species. Flowers : April — May • 

2. PHCEBE, Nees. 

(Phoebe in Greek mythology was the mother of Phoebus (Apollo; 
“s another genus of this family). Dxstrib. Species abour 
50; 7i'oj»a,n Asia and America.) 

Phcebe lanceolata, Nees, Syst, Laurin. (1836) p. 109. — 
A smoll evergreen tree, bark yellowisb*wbite, yonng sboots 
filigbtly pixbescent. Leaves alternate, crowded near tbe ends 
oi tbe branches, 5-8 by 1-2 inches, oblong-lanceolate, caudate- 
acuminate, base narrowed, glabrous; petiole -d-T inch long. 
Flowers -1 inch long, yellowish-green, Jin lax axillary glabrous 
panicles shorter or longer than the leaves. Perianth cu;|> 
shaped, tube sub-obsolete; lobes elliptic, obtuse, all equal, 
pubescent within, enlarged and hardened in fruit. Stamens 
9 perfect, those of the two outer series with eglandular filaments 
and introrse anthers, those of the third series with filaments 
which have 2 stipitate glands at the base and extrorse anthers, 
those of the fourth row reduced to stipitate cordate stami- 
nodes ; anthers 4-celled ; filaments slightly villous at the base. 
Fruit -3-4 inch long, narrowly ellipsqid, black when ripe, half 
buried in the enlarged perianth. 

Sub-Himalayan tract and outer bills ascer.diag to 6,000 feet, in 
damp shady places, from tbe Kangra Pistrict eastwards. Not common. 
Tbe growth is fast and tbe wood is bard and close-grained but is not 
used. Tbe elliptm distinguish Phcebe from Mdchilus 

(in wliicb the rt “ ’o. linear or oblong) when flowers only 

are available : -'i r.rc .":-equently confused. Flowers: Febru- 
ary — June. 


3. G1NNAMOMUM, Blume. 

(From Mnnamomon, tbe Greek name used by Theophrastus and 
taken from the Arabic name hinamon, Distrib. Species about 130; 
Tropical and Sub-tropical Asia, Australia and Polynesia.) 

OrNNAMOMirM Tamala, N^es ^ Eberm. Med. Pharm, Bat, 
II (1831) p. 426. — A small evergreen tree with thin dark-brown 
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smooth, bark^ glabrous except the inflorescence. Leaves op- 
posite, sub-opposite and alternate on the same branch, 6-8 
by 2-3 inches, ovate-lanceolate or -oblong, acuminate, the 
acumen often falcate, entire, coriaceous, somewhat shining 
above, glaucous beneath, 3-nerved from close above the base 
almost to the apex, pink when young; petiole -S-'b (inch long, 
'Flowers -3 inch long, pale-yellowish, in axillary and terminal 
panicles about as long as the leaves, paniele-branches and 
pedicels hoary with minute grey silky hairs. Perianth-tube 
short,, lobes 6, oblong, sub-obtuse, longitudinally nerved, silky 
pubescent, breaking off transversely below the middle after 
flowering. Perfect stamens 9, in 3 series, the outer 6 eglandu- 
lar with introrse 4-celled anthers, the inner 3 with two glands 
at their base and extrorse 4^celled anthers, alternating with 3 
cordate staminodes; filaments villons. Ovary free, villous, 
narrowed into the glabrous filiform style; stigma discoid. 
Drupe -6 inch long, black, ovoid, succulent, supported by the 
somewhat enlarged perianth-tuhe, which shows the truncate 
bases of the perianth-lohes on its margin. Vern. DdlcMni, 

Outer Himalaya in moist places 3-6,000 feet. Very scarce in the 
Punjab but has been collected between Hajiar and Ohamba and in 
Suket State, District Kangra. The bark is used as a substitute for 
Cinnamon whcih is the bark of an allied species (7. zeylanicum, Breyn, 
Flowers: May — June. 

CiNNAMOMTJM Camphoea, Nees and Eberm . — A medium-sized ever- 
green tree; bark brown rough, twigs glabrous. Leaves alternate, 2-3'5 
by 1-2 inches, elliptic or sometimes broadly ovate, acuminate, some- 
times caudate, base narrowed into the petiole, glabrous, bright-green 
above, pale and glaucous beneath, more or less 3-nerved from or from 
a littte above the base, nerves tumid in the axils on the lower surface 
5Df the blade; petiole ’T-l inch long, slender. Flowers *15 inch across, 
pale-yellowish, in slender glabrous axillary panicles about l*6-2 inches 
long. Perianth 6-partite, lobes hairy within. Stamens 9 perfect, 
those of the third series with 2-glandular filaments, stamens of the 
fourth series reduced to cordate staminodes. Fruit *35 inch diameter, 
globose, seated on the thickened pedicel and cup-shaped base of the 
perianth. Camphor Tree, 

Indigenous to China and Japan. Planted in gardens in the plains 
and in Abbottabad. Grows well in good soil, is quite hardy at 4,00(1 
feet in Abbottabad and natural seedlings are occasionally found in 
gardens. Seedlings also spring up in moist shady places in the gardens 
In Lahore near the parent trees. In growing the Camphor tree from 
seed, fresh seed must be used as it soon loses vitality- The tree yields 
the Japan Camphor ^ a white crystalline substance which is used in the 
manufacture of celluloid and in smaller quantities for disinfectants, 
medicinal preparations and smokeless powder. The camphor is ob- 
tained together with an oil by steam distillation of the leaves, twigs 
or chips of wood. No attempt has been made on a commercial scale 
to grow Camphor in N.-W. India, but it has received a good deal or 
attention from planters in Malaya and Ceylon. The industry is not 
as yet of any great importance outside China/ Japan and Formosa but 
if it ever becomes important in Ceylon or Malaya it could probably he 
established iu the Himalaya as the tree could be grown easily in moist 
ravines at about 2-4,000 feet. Flowers : March. 

4. LITSEA, Lamk. 

(From the Japanese name of the genus.) 

Trees or shruts, evergreen, rarely deciduous. Leaves 
alternate, rarely opposite, pennivei'ned or S-nerved from tKe 
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base or from close above it. Mowers small, dioeoions, usually 
umbellate, umbels usually 4-6-flowered, sessile or pedunculate^ 
axillary or above tte scars of fallen leaves ; bracts involucrate, 
usually 4-6, concave, coriaceous or membranous. Periantb- 
tube ovoid, campanulate or very short; lobes usually 4 or 6, 
equal or xmequal or wanting. Male-flowers; stamens 9 or 12 
in 3-merous flowers, 6 in 2-merous flowers (by abortion some- 
times fewer than 6, and in a few species more than 12) ; fila- 
ments of the first and second series usually eglandular, those of 
'the third and fourth (if present) 2-glandulaT; anthers all 4- 
celled and introrse. Ovary minute, empty or obsolete (very 
rarely perfect). Pemale flowers; staminodes arranged as the 
stamens in the male flowers. Ovary free or enclosed in the 
perianth-tube; style short or long; stigma usually irregularly 
lobed. Fruit a drupe or berry resting on the unaltered peri- 
anth or clasped at the base by the often much' enlarged discoid 
or cupular perianth-tube. Distmb. Species 140; Tropical 
'Asia and Australia, rare in America and Africa. 

Leaves penniveinedj stamens 9 or more. 

Leaves grey-tomentose beneath ; fruit 
globose ... 1. L. chinensis. 

Leaves brown-piibescent beneath or nearly 
glabrous; fruit ovoid. 

Leaves elliptic, rounded at both ends 2. Z, polyantha. 
Leaves narrow-oblong, tapering at both 
ends • ... 3. Z, elongata. 

Leaves 3-nerved; stamens 6. 

Leaves 5-12 inches long; fruiting pedi- 
cels shorter than the fruit ... 4. L. lanuginosa. 

Leaves 3-5 inches long; fruiting pedi- 
cels longer than the fruit ... 5. L, umbrosa, 

1. Litsea chinensis, Lamh Encyo. MifKdd, III (1789) 
p. 574. — small or medium-sized evergreen tree, hark dark- 
grey not rough ; young parts grey-tomentose. Leaves very vari- 
able, alternate, 3-10 by 1-8-6 inches, elliptic, ovate or oblong- 
lanceolate, acnte or acuminatie, base usually narrowed, pube- 
scent especially on the nerves above, more or less grey-tomentosil 
beneath; petiole •5-1-5 inches long, grey-lfementose. Plowers 
yellowish, small, in heads of about 8-12 flowers arranged in 
contracted pedunculate corymbs or umbels; common peduncle 
•5-1 inch long; peduncles of the heads -2-6 inch long; heads 
globose in bud, about -2 inch diameter, resembling flower-buds, 
each surrounded by an involucre of 4 rounded, concave, foment 
tose bracts ; pedicels -1 inch long, villous. Perianth-lobes 
very irregular, generally wanting; the tube silky. Stamens 
up to 20 or more ; filaments clothed with long soft hairs- glands 
with long stalks. Fruit globose, -3 inch diameter, black when’ 
ripe, supported by the thickened pedicel and base of the peri- 
*ntt. L. seUfera, FI. Brit. Infl. V, p. 167. Vem. Mai- 
dasak (Up.) Rohan (Ka). 
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Sub-Himalayan tract and adjacent plains from the Rawalpindi 
District eastwards. Salt Range. Not common. Occasionally culti- 
vated and some forms are very different in appearance to the wild 
Punjab plant. It groWs well in gardens in the plains and deserves to 
be more extensively i>lanted. The wood is greyish-brown or olive- 
grey, moderately hard; seasons well, is durable and not attacked by 
insects. Flowers during the rains. 

2. Litsea polyantha, Juss. in Am, Mus. Par. YI (1805) 
p, 211. — medium-sized evergreen tree, bark dark-grey, not' 
rongb; young sboots brown-pnbescent.* Leaves alternate, 3-8 
by 2-5 inches, elliptic or elliptic-oblong, nsnally rounded at 
both ends, glabrous above when mature, brown-j)ubescent and 
strongly refeculate beneath; petiole *5-1 inch long, hrown- 
puheslcent. Flowers yellowish, small, in heads of about 5-6 
flowers arranged in sessile or subsessile clusters; peduncles of 
the heads *2—5 inch long; heads globose in bud, about -2 inch 
diameter, resembling flower-buds, each surrounded by an in- 
volucre of 5 rounded, concave, pubescent bracts; pedicels -1 
inch long or less, densely hairy, much elongated in fruit. 
Perianth *1 inch long, cleft nearly to the base; lobes 6-6, ob- 
lanceolate-sj^athulate, membranous. Stamens 9-13; filaments 
hairy. Fruit *4 inch long ; ovoid, Hack when ripe, supported 
by the enlarged saucer-ishaped perianth; pedicels -4-8 inch 
long, rather thick. Yern, Ghidn (Ea). 

Suh-Himalayan tract and adjacent plains from the Rawalpindi Dis- 
trict eastwards. Salt Range, Ravi Valley, Chamba. Not common 
Wood olive-grey, soft, not durable, readily attacked by insects. Flow- 
ers usually March — ^April. 

3. Litsea elongata, Wall. Cat. (1828) No. 2546. — 
isdnall evergreen tree, branchlets rusty-hairy. Leaves alternate,* 

3- 6 by *8-1*7 inches, sometimes larger, narrowly oblong, ob- 
long-lanceolate or oblanceolate, acuminate, base narrowed,; 
glabrous above, more or less hairy beneath, lateral nerves pro- 
minent on the lower surface ; petiole -3- *5 inch long, tomen- 
tose. Flowers yellowish, small, in headvS of about 4-5 flowers ; 
heads solitary rarely clustered, males *5-*7 inch diameter in 
flower, femele smeller; peduncles of tlie Iieeds nsnally Tery 
sKort and stont; l>racts coriaceous, rounded, concave, densely 
silky outside; pedicels silky. Periantl. .15 inch. long';-lohw 

4- 6, membranous, oblong, obtuse. Stamens 8-12, filaments 

villous with long hairs. Fruit -5 inch long, ovoid, seated oi£ 
the cup-sbaped periantb-tube which is *3 inch acrosB • nedicels 
•3-5 inch long, thick. . 

Himalaya 6-7,000 feet from tte B.avi eastwards. Not common 
Occurs in Knlu (E. M. Coventry mss.) Kangra and at Kalatop, OhaoAa 
Flowers : September. 

4. Litsea nAOTGiKosA, Nees, Sysi. Laurin. (1836) p. 634. 
—A mediumrsized evergreen tree with large leaf-buds enclosed 
by brown-silky scales; bark brown, young shoots and leaves 
densely clothed with adpressed silky hairs. Leaves clustered 
nt the ends of the branches (or at the end of the season^ s growthl^' 
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5-12 by 1-5-2-8 inclies, oblong-oblanceolate or narrowly elliptie- 
oblong, acuminate, base narrowed, glabrous wben mature, 
shining above, glaucous beneath, strongly 3-nerved from close 
above the base ; petiole -3-1 inch long. Flowers small, yellow- 
ish, in 4-flowered heads arranged in dense lateral sessile or sub- 
sessile clusters; pedicels of the female flowers about '2 inch 
long, of the male rather shorter, silky. Perianth campanulate, 
villous outside ; lobes 4, ovate, acute. Stamens 6 ; filaments 
of the inner series with long-stipitate glands. Fruit ‘S-G inch 
long, ovoid, on short thick pedicels *2—3 inch long. Tetra- 
denia lanuginosa, Wall. 

Himalaya 2-4,000 feet from Oliamba eastwards. Not common 
but has been collected at Suni on the Sutlej, and occurs in the Simla 
District near Kalka. There are a few trees at mile 10 J on the road 
from Cbamha to Rakh, Flowers: March, apparently also at other 

seasons. 

6. Litsea umbrosa, Nees, Syst. Laurin, (1836) p. 633. — 
A small or medium-sized evergreen tree ; bark smooth ; young 
shoots and leaves pubescent. Leaves alternate, 3-5 by *8-1 *5 
inches, oblong-elliptic, acuminate, base narrowed, glabrous 
when mature, pale and glaucous beneath, more or less 3-nerve<i 
from above the baise ; petiole •5-*8 inch long. Flowers small, 
yellowish, in 6-12-flowered heads, arranged in dense sessile 
lateral clusters ; pedicels about •! inch long, silky, much elong- 
ated in fruit. Perianth campanulate, villous outside ,• lobes 4, 
elliptic, obtuse. Stamens 6 ; filaments of the inner series with 
subsessile glands. Fruit -4 inch long, subglobose, black when 
ripe, on pedicels •5--7 inch long. Tetrad, enia umbrosa, Nees. 
W. consimilis, Nees. L. consimilis, Wees. Collett, FI. Riml, 
fig. 139. Yem. CTiirindi (Ea). 

Himalaya 4-8,000 feet from the Indus eastwards. This is the 
only member of the family common in the Punjab- It occurs in moist 
forests and in shady ravines. The wood is grey, darker when old, 
fairly hard, it is not used. The tree is usually about 20-25 feet in 
height and 3-4 feet in girth, occasionally larger. Leaves not eaten by 
eai^le or goats. In Ohamba frequently lopped for litter. Flowers: 
March— May. 

LAtraus nobilis, Linn. — The well known Bay-Lam zl of S. Europe 
iand of European gardens is cultivated in Lahore, Simla and Abbott- 
abad. It may be distinguished from all the indigenous species by its 
uniformly 2-celled anthers and 4-fid perianth. The flowers are dioecious 
and the tree is propagated by cuttings. Flowers: March. 

LXXVI II, PROTEACE/E. 

A family containing nh indigenous plants but the follow- 
ing are cultivated : — 

Greviliea robusta, a. Cunn , — An evergreen tree. Leaves alter- 
nate, 6-12 inches long, pinnate; leaflets 6-12 pairs and a terminal one, 
entire or pinnatifid often so deeply so that the leaves appear bipin- 
nate; ultimate lobes or segments linear-oblong, acute, margins re- 
curved, dark-green above grey-silky beneath; stipules 0. Flowers 
orange, in racemes 3-4 inches long appearing from the old wood on 
dwarf leaflless branches ; perxcles -5 inch long, slender. Calyx 0. 
Corolla *6 inch long; tube *25 inch long, revolute, splitting down Ono 
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; limb ovoid, of 4 valvate segments, cohering long after the tube has 
opened. Anthers 4, sessile at the base of the concave corolla-segments. 
Disk semiannular. Ovary l-celled, stipitate ; ovules 2 ; style filiform, 
protruding from the slit, on the lower side of the corolla-tube before 
the tiij is free, ultimately straightening, apex dilated ; stigma conical 
Fruit a follicle, *7 inch long, *4 inch wide, oblong, compressed, oblique, 
tipped with the persistent style. Seed winged all round. Oalc. 

Indigenous to Queensland. Frequently grown in gardens for its 
ornamental fern-like foliage. Young trees are very handsome but older 
specimens are invariably ragged and disappointing. It is remarkably 
hardy for a tree native of a tropical coast, growing well in the hills 
up to the winter snow-line, above this it suffers badly from snow- 
break but not from frost in an ordinary winter. vSows itself in gardens 
in Cliamba. The heartwood is durable and handsome, it is much 
-used for cooperage in Australia. Flowers : March — April. 

Macadamjl^ ternifolia, F. V. M. — A small evergreen tree. Leaves 
in whorls of 3 or 4, sessile or nearly so, 3-12 inches long, narrowly 
oblong or lanceolate, glabrous, shining, entire or with small or large 
prickly teeth. Flowers *4 inch long, white, in racemes nearly as long 
as the leaves. Calyx 0. Corolla subregular. Stamens as in Grevillea. 
Disk annular. Ovary sessile; style long, straight; stigma small, termi- 
nal. Fruit globose, 1 inch diameter, indehiscent, exoearp thin fleshy, 
endocarp thick, woody, shining. Queensland Nut. 

Indigenous to East Australia. Cultivated in Lahore but does not 
fruit very freely. It would probably do better in the Sub-Himalayan 
tract. The edible nuts are much appreciated in Australia. Flowers: 
April. 

LXXIX. THYMEL/EACE/E. 

Skrubs or small trees, rarely kerbs, witk tougk, silky- 
wkite bast fibres. Leaves alternate or opposite, simple, en- 
tire; stipules 0. Flowers usual^ bisexual and regular^ in 
axillary or terminal beads, umbeTs or racemes. Perianth tu- 
bular or campanulate, usually corollinfe, frequently with a ring 
of scales or bairs at tbe moutb (representing petals?); lobes 
4-6, imbricate. Stamens inserted on tbe periantb-tube, usu- 
-ally twice as many as its lobes, those of tbe outer series inserted 
opposite to tbe lobes and at a bigber level tban those of the 
inner series ; anthers 2-celled, dehiscing longitudinally. Disk 
0 or variously formed. Ovary usually l-celled, superior ; ovule 
1, pendulous from the apex of tbe cell; style short or long:' 
stigma various. Fruit usually a small berry, drupe or nut. 
IEstbib. a small family most conspicuous in warm dry re- 
gions. 

Leaves thick, glabrous or^ nearly so, alter- 
nate; disk 0 or inconspicuous ... 1. Daphne. 

Leaves tbim sil^, often opposite ; disk of 4 
erect scales ... 2. Wihstroemia. 

1. DAPHNE, Linn. 

(The Greek name of the Bay tree, Lauras nohilis,) 

Shrubs or small trees. Leaves (in tbe Indian species) al- 
ijernate, usually coriaceous. Flowers in terminal or lateral, 
sessile or peduncled, beads or clusters. Perianth-tube usually 
scoralline oylindric or somewhat widened at the base, persist- 
ent or deciduous; lobes 4, spreading. Stamens 8, biseriate; 
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antters subsessile. Disk 0 qr obscure. Ovary 1-oelled; style 
0 or very sliort; stigma large, capitate. Drupe succulent or 
nearly dry. Distrib. Species about 40; Mediterranean, 
Temperate Asia, 

Leaves not exceeding 2 indies long, sessile. 

Leaves mncronate; periantlx villous ... 1. D. otcoidcs. 

Leaves obtuse, notched; perianth glab- 
rous • •• 2. J>. retusa. 

Leaves 2-5 inches long; petiole very short 3. JJ. papyrucea. 

1. Daphne oleoibes, Schreb, Ic, Descv, PI, Decad. 1 
(1766) p. 13, t. 7. — A mucli-branclied. shrub 4-8 feeit bigh; 
young shoots clothed with short dense pubescenee. Leaves 
1-2 by •2-4 inch, oblong or linear, narrowed at both ends, 
mncronate, thick, glabrous, lateral nerves obscure, sessile, 
^’lowers white or tinged with pink, in terminal, ebracteate, 
3-9-flowered heads ; pedicels minute. Perianth *4- *7 inch long^ 
grey-villous outside; lobes oblong, acute or subacute, shorter 
than the tube. Ovary densely hairy. Fruit ovoid, •3-4 inch 
long, orange or scarlet, enclosed when young in the perianth- 
tube. D. mucTonata, Eoyle. Vern. Jcuttildl (Haz.). 

Himalaya 3-9,000 feet from the Jumna westwards. Common in 
Kuna war, Ohamha, Hazara and Trans-Indus. Hare or absent in the 
moister tracts, Flowers ; April—September. 

2. Daphne retxjsa, HeTnsl. in Journ, Limn, Soc. XXIX 
(1892) p., 318. — ^An erect shrub, twigs rather stout, clothed 
when young with adpressed hairs. Leaves 1-6-2 by -5-7 inch,, 
oblanceolate, narrowed towards the base, apex rounded, mi- 
nutely notjcbed, thick and rugose above when dry, glabrous, 
sessile. Flowers in terminal brafcteate clusters of about 5-7; 
bracts oblong^spathulate, caducous ; pedicels 0. Perianth 
glabrous; tube -3-4 inch long; lobes as long as the tube, ob- 
lique, broadly oblong, obtuse, emarginate. Ovary glabrous. 
Fruit not seen. 

Himalaya 12-13,000 feet. Not common. I have seen the follow- 
ing specimens : Herb. Dehra (Saharanpur No. 22572), Musa, Muzaffar- 
abad, Kashmir; Herb. Dehra No. 8338, Almora; Duthie No. 573, Nila 
Valley, Tihri-Garhwal (without flowers). Evidently an alpine species 
which should be looked for in the Punjab. Flowers : July. 

3. Daphne paptracea, Decne, in Jacq, Voy, Bot, (1844) 
p. 143, t. 148. — ^An evergreen shrub 5-8 feet high, young 
shoots tomentose soon becoming glabrous. Leaves 2-5 by •7-1-3- 
inches, narrowly elliptic-lanceolate^ or oblanceolate, narrowed 
at both ends, thick, glabrous ; petiole up to *2 inch long. 
iPlowers white, in terminal braoteate heads; bracts -3—7 inch 
long, oblong or lanceolate, caducous; pedicels minute. Peri- 
anth-tube -3-4 inch long, silky; lobes *2 inch long, ovate, acute, 
with a tuft of hairs at the tip. Ovary glabrous. Fruit ovoid, 
•4 inch long (black?). Under D, cannabina, Wall, in FI. Brit. 
Ind. Collett, FI. SimL, fig, 140. 
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Himalaya 5-10,000 feet from the Indus eastwards in forest under- 
growth. Common. Flowers: March — ^May and September — ^November. 
For the reason for separating B. papymcea of the West Himalaya 
from D. cannahindj WaU. of the" Bast, vide Smith and Cave “ A note- 
on the Himalayan species of Daphne ’’ Reo. Bot. Surv* Ind. YI, 2 
(1913), pp. 45-54. 

2. WIKSTRGEMIA, Endl. 

(In honor of J. E. Wikstroem, a Swedish botanist of the 19th cen- 
tury. Distrib. Species 20; Eastern Asia, Australia and the Pacific 
Islands.) 

WiKSTECEMiA CANESCENS, Meissn, in Denlischr. Regensh. 
Bot, Ges. Ill (1841) p. 288. — slender erect deciduous shrub, 
ycung shoots hairy. Leaves opposite, sub-opposite or alter- 
nate, 1-5-3 by -6-1 inch, ellipfio-oblong, thin, silky when young 
becoming glabrous except along the midrib beneath ; petiole 
•1 inch long, hairy. Flowers yellow, in axillary and terminal 
heads or short spikes often forming small panilcles; bracts 0. 
Perianth-tube -3 inch long, slender, sUky outside; lobes 4,. 
. spreading *15 inch long, obtuse. Stamens 8, biseriate, fila- 
ments short. Disk of 4 erect linear scales. Ovary 1-celled, 
villous; style short; stigma large, globose. Fruit -25 inch 
long, narrowly ovoid, enclosed at first in the perianth which 
ultimately splits and falls, black when ripe. 

Himalaya 5-9,000 feet. Common in the innei* valleys in the under- 
growth of fairly dry deodar forests. Apparently absent in the outer 
moister tract. Hagan and Siran Valleys; Ohamha; Basliahr. Also 
Trans-Indus, Yields a good fibre. Flowers : April — September. 

LXXX. ELiEAGNACEyE. 

Trees or shrubs, with copious silvery or brown stellate 
scales, sometimes with stellate hairs. Leaves alternate or op- 
posite, entire ; stipules 0. Flowers small, regular, bisexual or 
dicEcious, white or yellow, in axillary faslcicles or cymes. Peri* 
anth in female and bisexual flowers tubular, 2-6-cleffc, con- 
stricted above the ovary, persistent in whole or in part ; in male 
flowers of 2 membranous segments. Stamens in bisexual flow- 
ers inserted on the perianth-tube as many as its lobes and 
alternating with them, or twice as many ; in male flowers ad- 
nate to the perianth-segments and double their number; fila* 
ments short, anthers 2-celled, dehiscing longitudinally ; stami- 
nodes in female flowers 0. Ovary free, 1-celled ; ovule solitary, 
basal ; style filiform ; stigma lateral. Fruit a false drupe, the 
outer portion being composed of the base of the perianth which 
is flieshy when the seed ripens. Distbib. A small family of 
north temperate aud tropical regions. 

Flowers bisexual, perianth 4-fid ... 1. Blceagnm, 

Flowers unisexual, usually dioecious; peri- 
anth of the male-flowers 2 -partite 3 of the 
female 2-fid ...5. Rippopliae, 


FF2 
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1. EL/E AGNUS, Linn. 


(A classical name variously used for the Wild Olive and the Wil- 
low; applied to this genus owing to the resemhlances in foliage. Dis- 
TB. 1 B. Species estimated at 12 or about 27-35 according to the latitude 
allowed for the species; north temperate and tropical regions.) 


Eljeagnus T 7 MBELLATA, Thunh. FI, Jcup. (1784) p. 66, t. 
14. — deciduous shrub sparingly armed with short straight 
thorns ; shoots and young branches clothed with silvery scales. 
Leaves alternate, 1-3 by *5-1 inch, elliptic-oblong, acute, acu- 
minate or obtuse, base rounded or narrowed, doited on the up- 
per surface with stellate hairs when young, soon beicoming glab- 
rous, persistently silvery scaly beneath ; petiole •2-3 inch 
long, silvery. Flowers *4 inch across, dull yellowish-white, 
fragrant, appearing with the young leaves in few-flowered axil- 
lary cluster ; pedlicels *1— 15 inch long in flowor, -2—3 inch 
long in frulit, silvery. Perianth-tube -4 inch long, isilvery- 
scaly outside, constricted above the ovary, tubular-funnel- 
shaped; lobes 4, ovate, acute, *15 inch long, valvate in bud. 
Stamens 4, inserted in the throat of the perianth-tube. Style 
included. Fruit *3 inch long, narrowly ovoid, succulent, 
covered with silvery scales; nut bony, ribbed Collett, FI. 
Siml., fig. 141. Vern. Gehain (Bash.). 


Himalaya 3-10,000 feet. Common, especially in rather 
places. The fruit can be eaten. Flowers; April— *May. 


dry exposed 


EL.ffiAONns PATiroLiA, Zinn , — large straggling or scandent sbrub 
Leaves usually 8-6 by l*6-2*6 inches, clothed beneath with silvery or 
rusty scales. Flowers similar to those of E. umlellata but rather 
smaller. Fruit 1 inch long, ovoid-oblong, red or yellow. 

Indigenous to the swampy parts of the Sub-Himalayan tract from 
tne Jumna eastwards. Occasionally cultivated in gardens. The fruit 
is acid but can be eaten. 


M. BieJ.— Cultivated in tte North-West 
Himala,^ (Brandis, Ind. Trees, page 547). I have seen specimens from 
Pangi, Chamba State. It is found in Eashmir and Trans-Indns and 
M grown for its fruits which are -7 inch long, red and sweet when rtee. 
Differs from E. umheUata in having the leaves greyish on the npner 
surface wi^ scattered scales and the free portion of the perianth-tube 
^paOTUte. It would probably do very well in Kagan or Kunawar 
and mi^t he introdnoedf hut .is not much appreciated in Patiri w^re 
It IS not often cultivated. 


2. HIPPOPHAE, Tiinn. 

P'rom Sippophaes, the old Greek name for the prickly spurge 
Euphorbia spinosa.) ^ 

Thorny shrubs. Leaves alternate, narrow. Mowers di- 
<Bcious. Hale-flowers sessile, clustered ; perianth 2-partite al- 
most to the base, lobes valvate. Stamens usually 4, rarely 
fewer by abortion, one-seriate, alternating with the angles of 
a small cushion-shaped disk. Eudimento^ ovary 0. Female, 
flowers; shortly pedicellate, solitary; perianth-tube distinct, 
lobes 2, obscure Staminodes 0. Style filiform; stigma ob- 
iong-cyundnc, oblique, exserted. Fruit orange or red, sue* 
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culent, containing an utricle ; seed oblong, testa crnstaceons^ 
shining. Distkib. Species 2; Europe and Temperate Asia. 

Leaves clothed beneath with silvery or 
rusty scales ... 1. H, rliamnoides. 

Leaves clothed beneath with stellate hairs, 
the midrib more or less rusty-scaly ... 2. J?, salicifoUa. 

1. Hippophae ehamkoides, Linn. Sp. PI. (1753) p. 102S 
— ^Very variable. The following forms are fairly distinct and 
represent perhaps more than one species. 

Var. 1. — ^Twigs scaly, the scales distinct on the youngest 
shoots only, soon forming a silvery- waxy covering to the shoots » 
Leaves mostly 1*5-2 by *25 Inch, upper surface green with 
scattered scales, lower densely silvery-scaly; petiole *1 inch 
long, 

Himalaya 8-11,000 feet, in the dry inner valleys. Lahaul. Along 
the banks of streams. This is the form most like the Sea Buckthorn 
of Europe. 

Var. 2.— 'Twigs as in the above. Leaves 1 inch long or 
less, -15 inch wide, grey above with silvery scales, densely 
scaly beneath; petiole obscure. 

Himalaya 8-11,000 feet, in the inner dry valleys. Kunawar. A 
smaller and more thorny shrub than the above, probably not speci- 
fically distinct. 

" Var. 3. — ^Twigs rusty-scaly when young, soon becoming 
dull-black. Leaves -7 by •16-2 inch, rusty-scaly on both 
sides but especially on the lower; petiole 0. Perianth of the 
male flowers almost free from scales. 

Himalaya 11-14,000 feet. Kunawar to Kumaon. This appears to 
be a distinct species. It is a dwarf shrub, thorns few, usually termi* 
nating slender flexible shoots. Flowers just before the young foliage 
appears in spring. 

2. Hippophae salicipolia, D. Don, Prodr. FI. Nep. 
(1825) p. 68 . — A deciduous shrub or small tree, shoots rusty- 
scaly. Leaves 1*5-4 by •3-6^4nioh, oblong-lanceolate, cottony- 
pubescent above when young with stellate hairs, velvety be- 
neath with a dense soft tomentum of white stellate hairs, mid- 
rib scaly; petiole about *1 inch long. Perianth of the male 
fl.owers scaly. 

Himalaya 7-11,000 feet. Kunawar, Kumaon, Along the banks of 
streams in the inner Himalaya. Somewhat larger than JS. rhamnoides 
as a rule and not so common in the drier parts where it is replaced 
by H, rhamnoidps. Reaches 20 feet in height in favorable places and 
has the general appearance of a willow. Flowers just before the 
young leaves, about May — June, 

LXXXI. LORANTHACE/E. 

Satasitic s-lirubs, usually grourmg on the branches of other 
plants. Leaves usually opposite, entire, thick, sometimea 
absent; stipules 0. Flowers 1-2-sexual, in axillary racemes. 
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fascicles or spikes, rarely terminal, usually bra|cteate and often 
2-bracteolate. Periantb simple or double. Calyx or simple 
perianth when, sepaloid, adnate to the ovary ; limb annular or 
cupular, entire or shortly toothed. Petals or simple perianth- 
segments when petaloid, 3-6 (rarely 2), valvate, free or more 
or less connate into a tube which is perfect or slit on the upp^ 
side. Stamens as many as and opposite to the petals or peri- 
anth-segments, free or united to them. ^ Disk epigynous or in 
male flowers intrastaminal or 0. Ovary inferior, usually appa- 
rently solid with the ovules and placenta not differentiated; 
style and stigma various. Fruit a berry or drupe, usually 
replete with viscid mucous. Seeds usually solitary. Distbib* 
A fairly large family, mainly tropical. 

Flowers bisexual, showy; leaves opposite or 

alternate ... 1. Loranthia, 

Flowers unisexual, inconspicuous. 

Leaves opposite, 3-5-nerved or 0; anthers 

opening by pores ... 2. Vncuni. 

^Vbole plant very minute and incon- 
spicuous, only the flowers showing or 
plant conspicuous, jointed, the joints 
ending in a truncate sheath which re- 
*ttresents the leaves; anthers opening 
transversely ... 3. Arcmthtibium. 

1. LORANTHUS, Linn. 

(From the Greek loron^ a strap, and anthos, a flower; referring to 
the shape of the petals.) 

Leaves opposite or alternate, often in the same species. 
Flowers 2-sexual. Calyx adnate to the ovary and ofteoi pro- 
duloed beyond it. Petals 4-6, free or more or less connate into 
a tubular corolla with spreading lobes. Stanaeiis inserted on 
the petals; anthers usually adnate, cells parallel. Distbib. 
Species about 300; very few extra-tropical. 

These parasites do no appreciable damage to trees in the Pimjao- 
Many species, if not all, attack a very large number of trees, but show 
a preference to certain kinds. Vern. Banda, hdna, parind, pand. 

Flowers and young leaves tomentose (in L. pulverulentus the hwwea 
'Soon become glabrous). 

Flowers in fascicles. 

Buds sharply pointed ... 1. L. cordifolius. 

Buds blunt ... 2. L. vesHtus. 

Flowers in racemes ... 3. L, pulve^'ulentus. 

Flowers and leaves glabrous or nearly so. 

Flowers 4-merous. 

Corolla 4-lobed; leaves obtuse or cor- 
date at the base ... 4, Jj. elatus. 

Petals 4; leaves lanceolate, base acute 5. L. UgusMnus. 

Flowers 5-merous 6. L. lowjifloms. 

1. liOiUNTHXis COBDIFOLITJS, Wall, in Roxh. FI. Ind. ed, 
darey, II (1824) p. 223.— Young leaves and skoots clothed with.' 
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buff-colored tomentum. Leaves opposite, variable, usually 2-4 
by 1*5*3 incbes, broadly ovate or suborbicular, obtuse, base 
rounded or subcordate, glabrotrs wben mature; petiole -3—6 
inch long. Flo wens -7*1 inch long, in tomentose fascicles or 
short racemes *5 inch long or less, corolla green outside, crim- 
son inside, style and filaments crimson; buds sharply pointed; 
pedicels *1 inch long. Calyx scarcely produced above the 
ovary. Corolla tomentose outside, slender, curved; lobes 4, 
acute, reflexed. Berry *3 inch long, pyr'iform, scurfy. 

Snb-Himalayan tract from Kashmir eastwards ascending to 5,000 
feet. On Flato-nus, Quercus dilatata, Phyllantkus EmhUca^ Citrus, ^c. 
Flowers : November — January. 

2. Lorakthxjs vestitits. Wall, in Roxh. 'FI. Ind, ed* 
Carey ^ II (1824) p. 218. — Shoots, petioles and leaves beneath 
clothed with dense soft tomentum. Leaves opposite, 2-4 by 
■*8-1*5 incheis, lanceolate or ovate-lanceolate, narrowed at bo1&' 
ends, margins recurved; petiole *3-6 inch long. Flowers *6 
inch long, in axillary viUous fascicles, the fascicleis usually 
\ery shortly peduncled, peduncles usually clustered corolla- 
lube outside and lobes green, tube within, style and filaments 
crimson ; buds clavate, obtuse ; pedicels 0. Calyx scarcely pro- 
duced above the ovary. Corolla tomentose outside, rur\^ed; 
lobes 4, obtuse. Berry *4 inch hmg, ellipsoid, ferruginous. 
Collett, FI. Siml., fig. 142. 

Outer Himalaya ascending to 8,000 feet, from Chamha eastwards. 
Common on Quercus dilatata and incana, MacKilus, &c. Flowers: Oc- 
tober — J anuary 

3. Loraxthus rulverulenttjs, Wall, in Roxh. FI. Ind. 
ed. Carey, II (1824) p. 221. — Shoots and young leaves clothed 
with white flocculent fugacious mealy tomentum, soon becom- 
ing glabrous. Leaves opposite, 3-6 by 1-5-3 inches, ovate or 
ovate-oblong, iisually sub-aicute, base rounded or narrowed into 
the petiole ; petiole -S-’S inch long. Flowers 1 inch hmg, 
green, style and filaments crimson, in scurfily white-tomentose 
racemes which are solitary of fascicled, *5-2*5 inches long; 
buds curved, sub-acute, the tubular portion broader than the 
limb; pedicels *15-2 inch long. Calyx scarcely produced 
above the ovary. Corolla tomentose outside, curved; lobes *4, 
refiexed. Berry *3 inch long, ohconic, mealy. 

Sub-tropical Himalaya 2-4,000 feet, from the Ravi, Sutlej and 
Jumna Valleys eastwards to Bhotan. On Mallotus philippic ensis and 
Dalhergia Sissoo. Usually readily distinguished from Z. cordifolius, 
"but the short-racemed specimens are somewhat similar. The plant as 
regards the leaves and shoots is however glabrous except when quite 
young and the flower buds are less slender and much less sharply 
pointed. Flowers : August — October and March, April (possibly all 
the year round). This species sends serial roots which run along the 
branches of the host attaching themselves at intervals by means of 
haustoria. Some others also do the same. 

4. Loranthus elatits, Fdgew. in Trcms. Linn. Soc, XX 
(1846) p. 58.^ — Youngest shoots and leaves pubescent. Leaves 
opposite and alternate, 2*6-6 by 1*5-3 inches, broadly ovate, 
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acute, base rounded or subcordate, glabrous when mature; 
petiole -3-5 mcb. long, very stout. Flowers 1-1-6 inches long, 
red and green, in short axillary fascicles or racemes -7 inch 
long or less; peduncle or rachis stout, glabrous or slightly 
rusty; pedicels -2 inch long, puberulous; buds cylfndric, 
scarcely clavate, blunt. Calyx rusty-pubescent, limb obscure. 
Corolla hoary when young, curved, lobes 4. Berry *3 inch 
long, turbinate, glabrous. 

Temperate Himalaya 5-10,000 feet, from the Sutlej eastwards. 
On Hosaceous fruit trees, Fop ulus ciliata, Viburnwrn cotmifotiurn, Soc, 
Resembles X. pulverulentus, but the inflorescence is nearly glabrous 
and the leaves are alternate or inconstantly opposite. Flowers : June 
—July. 

5. Lobanthus LiGXJSTBiisrus, Wall, in Roa>b. FI. Ind. ed. 
Carey, II (1824) p. 219. — 'Youngest shoots and inflorescence 
slightly rusty-pnbescent. Leaves inconstantly opposite, 1-5-3-5 
by •5-1*2 inches, lanceolate, narrowed at both ends, glabrous 
petiole -2- *3 inch long. Flowers 4 inch long, in ishort axillary 
racemes which are solitary or paired, 1 inch long or less, often 
reduced to a single pair of flowers on a peduncle -2 inch long; 
buds cylindric, obtuse; pedicels -05 inch long. Calyx-Limb 
very short, truncate. Corolla of 4 distinct lignlate petals, 
puberulous outside, reflexed from the middle. Berry -25 inch^ 
long, ovoid. 

Sub-Himalayau tract ascending to 4,000 feet, from the Kangra 
District eastwards. Occurs on a great variety of trees especially on. 
Mallotus philippinensis. Flowers: April — June. 

6. Lobakthus longiflobus, Desrouss. in Lamh. Encyc. 
Method. Ill (1789) p. 598. — Glabrous. Leaves inconstantly 
opposite, 3-10 by -7-5 inches, very variable in shape, ovate, 
elliptic or oblong, obtuse, base usually narrowed ; petiole •3-7 
inch long. Flowers 1-2 inches long, usually scarlet, in dense 
racemes ; rachis stout, 1-2-5 inches long : buds cylindric, acute ; 
pedlicels -1-16 inch long, secund. Calyx produced above the 
ovary, truncate or wavy. Corolla glabrous, curved, lobes 6, 
green. Berry -3-5 inch long; ovoid-ohlong, crowned with. 
the cup-shaped calyx-limb. 

Himalaya ascending to 6,000 feet, Sub-Himalayan tract and ad- 
jacent plains from tho Rawalpindi District eastwards. The commonest 
and most conspicuou.s species growing "on a great variety of trees espe- 
cially on Alhizzxa Zehheh\ Flowers more or less all the year round. 

2. VISCUM, Linn. 

(The Latin name for the Mistletoe, used by Virgil and Pliny.) 

Leaves opposite, flat and thici or reduced to minute scales 
or teeth. Flowers small or minute, unisexual, usually fascicled’ 
in the axils or at the nodes; bracts usually small, bracteoles 
usually 2, free or connate. Perianth-tube in the male flowers 
short or solid ; in female flowers adnate to the ovary ; limb 3-4- 
lobed, lobes deciduous or persistent. Anthers broad, sessile* 
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oti the periantli-lobes, dehiscing by many pores. Ovary in* 
ferior; stigma sessile or subsessile, large, cushion-shaped. 
Berry succident, pericarp replete with viscid mucous. Distrib. 
Species about 30; temperate and tropical. 


Leafy : stems terete 

. - 1. 

V. album. 

Leaves 0; stems flattened, jointed. 



Joints 1-2 inches long, striate 

... 2. 

V. articulatum 

Joints •2-* 6 inch long, not striate 

... 3. 

y. japonicum. 


1. Yisctjm album, Linn. Sp. PL (1753) p. 1033. — Teh 
lowish-green, bushy, forming tufts 2-3 feet diameter; stems ^ 
terete, branches jointed, dichotomous. Leaves variable, usu- 
ally 1-2 inches long, oblong, broad or narrow, usually with, 
obtuse ti]D and cuneate base, glabrous, thick and fleshy, ob- 
scurely 3-5-nerved, sessile. Flowers dioecious, sessile, in 
clusters of 3 or 5 in the forks of the branches, supported by 
cup-shaped slightly ciliate bracts; terminal flower solitary, 
the lateral in opposite or decussate pairs. Perianth-segments 
3-4, triangular, thick, acute, dediduous. Berry *3 inch dia-' 
meter, subglobose, white, tpanslucentl The Mistletoe. 

Himalaya 3-9,000 feet. Common. Chiefly found on Hosaceous trees 
and shrubs and cultivated fruit trees and on the Walnut; less commonly 
on a great variety of other trees. The Mistletoe and probably all 
species of Loraiithus are spread by birds which eat the fruits and in 
doing so get the seed stuck to their hills by the sticky pulp. The- 
seeds are wiped off on twigs of trees where the pulp adhering to them 
dries and holds the seeds to the twig where they germinate. In. the 
case of the Mistletoe, the root on germination turns towards the stem 
and forms an adhesive disk from the under-surface of which a haus- 
torium is formed which penetrates the bark to the surface of the 
wmod where it spreads. As the stem or twig on which the Mistletoe 
is growing thickens, the roots of the parasite become embedded in the 
tissue of the host. The branches on which Mistletoe is growing swell 
up^ at the point from which the parasite arises and become irregularly 
thickened, hut are not killed at any rate not for many years and as the" 
main stem is very rarely attacked the damage done is usually incon- 
siderable. Considerable quantities are collected and sent to hill sta- 
tions and also to the plains for the decoration of Eui*opean houses at 
Christmas time. Flowers: March — ^May; berries ripen in November 
remaining long on the plant. Polyembryony is of common occurrence.' 

2. ViscuM .ARTICULATUM, Burm. FI. InA. (1768) p. 311,-— 
Green, leafless, forming pendulous tufts 6 inches to 3 feet long ; 
stems flattejned, jointed, joints 1-2 inches long, •3--4 inch broad,,, 
longitudiinally ribbed, widened slightly from the base upwards.. 
Flowers monoecious, sessile, in clusters of 3 at the nodes, the 
lateral flowers usually male; bracts cup-shaped. Perianth- 
segments triangular, erect in female, spreading in male flowers, 
deciduous. Berry *3 inch diamdter, globose, yellow when ripe.. 
Collett FL Si ml., fig, 143 (this figure being J to J natural size^ 
is not unlike V. japonicum). 

Outer Himalaya from the Sutlej eatwards ascending to 6,000 feet. 
Not common. Found on a great variety of plants. Mowers : June — 
October. 
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3. VisctTM jAPomcuM, Thunh. in Trans, Linn. Soc. II 
(1793) p. 329.— Green, leafless, forming nearly erect tufts 
6 inches long or less; stbms flattened, jointed'; joints -2-6 inch 
long, *1-2 inch wide, much contracted towards the base. Flow* 
ers'as in V. articulatum hut segments of the perianth per- 
sistent. Berry *1 inch long, ellipsoid, white. 

Himalaya ascending to 8,000 feet. Common on Querms incana 
and dilatata throughout the Punjab Himalaya and on Quercus IUt 
Trans-Indus, on the Upper Havi and in Kunawar. Mowers: May 
July. 

3. ARCEUTHOBIUM, M. Bieb. 

(From the Greek arceuthos, the juniper, and tios, life, the first 
' species described is a parasite of the juniper.) 

Leafless, branches articulate. Joints fleshy, ending in a 
minute cup-shaped sheath which encloses the base of the next 
joint. Flowers minute, dioecious. Mak flowers; perianth 
■2-6-partite; anthers sessile, 1-celled, dehiscing by a transverse 
slit. Female flowers; perianth 2-fid; style short, conical; 
stigma hlunt. Berry ultimately dehisieing elastically. Dis- 
"TRiB, Species 9 ; parasitic on conifers in the Northern Hemis- 
phere. 

1*5 inches long; parasitic on Juniperus 

macropoda ... 1. A. Ox.ycedri. 

Minute, up to *2 inch long; parasitic on 

Finals excelsa ... 2. A . rninutisslmum. 

1. Abcetjthobitjm Oxycedbi, M. Bieb. FI, Taur. Cane. 
Ill (1819) p. 629. — ^Tufted, 1-5 inches long. Joints up to *2 
inch long, sheaths truncate. Fruit less than -1 inch long, 
seed cylindric, ^embedded in viscid mucous and ejected with 
great force when the fruit is ripe. 

Lahaul 9-11,000 feet near Tiroth.^ On JufLipeitm inociopodti. 
Forms rounded bxinches aboxit 4 inches diameter on the hranchos ol' tbo 
juniper which are bright green in color and look like moss. Usually 
attacks large trees in groups and seems to do little harm to its host. 
Mowers: April (in Europe), August in Lahaul; fruit ripens 14 months 
“later. 

2. Arcexjthobixjm mixutissimtjm, Hook. f. in FI. Brit. 
Ind. V (1886) p. 227. — ^TTsually very minute and appearing 
m small green pustules on the bark of its host, rarely up to 
-2 inch long; joints -05 inch long, sheaths minute, 2-toothed. 
Flowers terminating branches which pierce the bark and appear 
as minute 2-lipped cups. Male flowers sessile in the cup; 
perianth 3-5-partite. Female flowers pedifcelled; perianth 
minutely 2-fid. After flowering the branch beneath the fruit 
elongates so that the berries are borne on luinute shoots com- 
posed of about 2 joints. Berry 1 inch long, ovoid, tipped by 
the persistent perianth. 

Himalaya 6-12,000 feet, from the Indus eastwards. Common. Oc- 
-casionally does considerable damage killing off the tops of blue pine 
jfiaphngs for some 6 feet. On trees so killed the parasite also dies bat 
'remains recognizable appearing as pustules dotted closely over the bark. 
In Pang! and Lahaul it is very common at 10-11,000 feet killing off 
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the blue pine in large numbers* Here as a rule big trees are attacked 
and the ends of all the branches killed. This causes the trees to 
throw out a cluster of shoots at the base of the branches and these 
often form what look like huge “ witches brooms.” In these clusters 
as a rule every twig is attacked and eventually killed, when the tree 
dies. It does not appear able to attack stems protected by thick 
rough bark. Nothing is known of the details of the life history but 
the plant is presumably spread by the ripe fruit bursting and 
ejecting the sticky seeds. The smallest dicotyledonous plant. Flowers : 
June — September, 

LXXXil. SANTALACE/E. 

Trees, shrubs or herbs, probably all parasites or semi- 
parasites. Leaves opposite or alternate, entire, sometimes 
scale-like or 0; stipules 0. Flowers 1-2-sexual, green, small, 
regular, usually bracteate and bracteolate. Perianth superior 
or inferior, 3-8-lobed, lobes usually valvate. Stamens as many 
as the perianth-lohes, inserted on and opposite to them ; anthers 
2-celled, dehiscing lengthwise. Disk epigynous or perigynous. 
Ovary 1-celled, usually inferior ; ovules 1-3, hanging from the 
apes of a central columnar placenta. Fruit a nut or drupe, 
■seed usually solitary without testa, embryo small in /copious 
fleshy albumen. Distbib. A small family of tropical and 
temperate regions. 

OSYRiS, Linn 

j[The Greek name of a plant supposed to have been dedicated to 
Osiris mentioned in the writings of Dioscorides. Dist^ub. Species 6 ; 
S. Europe, Africa, E. Asia.) 

OsTBis ABBOBEA, Wall. Cat. (1828) No. 4035. — An ever- 
green twiggy shrub 5-10 feet high, shoots sharply 3-angled. 
Leaves alternate, 1-2 by -5-1 inch, very variable in shape, 
elliptic-lanceolate or obovate-oblong, obtuse or acute*, mucro- 
nate, base cuneate, dull glaucous green, sessile. Flowers 
minute, greenish, polygamous; male in axillary 5-10-flowered 
umbels, peduncles *3-5 inch long, flattened, often arranged in 
short racemose panicles ; bisexual solitary on slender axillary 
pedicels *2 {inch long, lengthening in fruit. Perianth-tube 
solid in male, adnate to the ovary in bisexual flowers, limb 3- 
lobed, lobes triangular, valvate. Stamens inserted at the base 
of the perianth-lohes. Disk fleshy, 3-lobed, the lobes alternat- 
ing with the stamens. Ovary sunk in the perianth- tube, 1- 
*celled ; ovules 2-4 ; style short ; stigma 3-lobed. Drupe -3 inch 
diameter, sub-globose, nearly dry, crowned by the disk, red 
when ripe. Collett, FL Siml., fig. 144. 

Himalaya ascending to 6,000 feet and Suh-Himalayan tract from 
the Kangra District eastwards. Not common. A root parasite similar 
to the Sandal. Flowers more or less aU the year round. 

LXXXil I. EUPHORBIAGE/E. 

Herbs, shrubs or trees, often with milky juice. Leaves 
alternate or opposite, usually simple, usually stipulate. Flow’- 
ers unisexual, usually small or minute. Perianth simple aud 
calycine, rarely petaloid or double, often wanting in one or 
both sexes. Stamens 1-numerous, free or connate ; anthers 
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2-celled. Ovary superior, as a rule of 3 carpels more or 
united; ovules 1-2 in each, carpel, pendulous from the inneif* 
angle ; styles as many as carpels, free or iconnate, usually stig- 
matose on the inner face. Firuit usually a 3-valved capsule^ 
sometimes a drupe. Seeds often with a thickening at the^ 
hilum. Disteib. A large family chiefly tropical. 

Key to the genera from leaves. 


[ Stems and leaves if present fleshy, juice 
l] copious milky ... 1. 

(Stems not fleshy ... 2. 

Leaves alternate ... 4. 

Leaves opposite ... 3. 

Leaves thick, evergreen, penninerved, 

1-3 inches long ... 3. 

Leaves thin, deciduous, 3-5 basal nerves, 

6-9 inches long ... 4. 

Leaves simple ... 5. 

Leaves compound, trifoliate ... 2. 

Leaves not peltate ... 6. 


Euphorbia. 


6 




8 


Leaves peltate, palmately 7-many-lobed 18, 

Leaves closely dotted beneath witli 
minute red glands ... 14. 

Leaves without red glands ... 7. 

[Leaves penninerved ... 9. 

Leaves with 3, 6 or 7 strong basal nerves 8. 

[Twigs very stout, leaves soft, glabrous 17. 
Twigs not markedly thick, leaves hard, 
pubescent except when old ... 16. 


Leaves more than 1 inch long 


Leaves not usually over 1 inch long (if 
some are a little over 1 inch then 


Buxus. 

Trewia, 

Bischoffia. 

Biomus. 

Mallotus.. 


Jatropha, 

Baliospermum^ 


... 11 . 



( plant thorny) 

... 10. 


.10 

[Trees or shrubs, unarmed 

... 8. 

Phyllanthus. 


(A thorny shrub 

... 11. 

Flueggea. 

111 

1 

1' Leaves over 4 inches long 

... 12. 


[Leaves not over 4 inches long 

... lo. 


isj 

'Twigs very stout; juice milky, 

! crenate-serrate 

leaves 

... 15. Sapium. 

(Not as above, leaves entire or wavy at 



most 

... 13. 


[Lateral nerves 8 or more pairs. 

cons- 


18 

picuous 

... 14. 


i: 

Lateral nerves obscure 

... / ■ 

Antidesma,. 
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r Petiole 1-2 inches long ... 6. 

IPetiole -5 inch long or less ... 5. 

'A tree, softly tomentose or pubescent 
all over ... 12. 

Glabrous or nearly so (rarely young 
shoots tomentose) ... 16. 

Lateral nerves 8 or more pairs, very 
conspicuous ... 

H 

Lateral nerves slender, not markedly 
prominent ...17. 

[Leaves rhomboid, acuminate; petiole 1-2 

M inches long ... 16- 

INot as above ...18. 

[Leaves shiny above, green beneath ... 19. 

3 i Leaves dull-green above, often glaucous 

I or pale beneath ... 20. 

(A tree, leaves obtuse or shortly pointed 9. 


[A shrub, leaves long pointed ... 10. 

Leavbs somewhat thick, mostly acumi- 
nate ... 7. 

Leaves thin, obtuse or sub-acute ...21. 

Leaves pubescent beneath, petiole very 
slender ... 13. 

Leaves glabrous, glaucous and reticu- 
late beneath ... 11. 


Alternative hey to the genera. 


Daphniphyllum. 

JBridelia, 

Glochidion. 

Bridelia. 

Sap-hum. 

Putranjiva. 

Sareococca. 

Antidesma. 

Andraehne. 

Flueggea. 


A. — ^Flowers monoecious, males reduced tb a 
solitary pedicelled stamen. Branches 

fleshy, juice milky ... 1. Buphorhia. 

jB. — S tamens more than 1. Branches not fleshy. 

I. — ^Leaves trifoliate ... 2. Bischoffia. 

n. — ^Leaves simple. 

(a) Leaves opposite. 

Flowers monoecious, leaves coriaceous 3. Buxus. 

Flowers dioecioxis, leaves membranous 4. Trewia. 

{b) Leaves alternate. 

(i) Fruit a drupe or berry. 

Petals 5, small; fllaments 5, united in 
a column ... 5. Bridelia. 

Petals 0. 

Male flowers in spikes or racemes 1 
inch or more in length. 

Flowers of both sexes in thick 

fleshy spikes ... lo. 

Flowers of both sexes in racemes. 

Petioles 1-2 inches long ... 6. BaphniphyUum, 

Petioles *2 inch long or less 7. Antiidesma. 
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Male -flowers in clusters or ver^^ sliort 
racemes. 

Fruit more than *5 inch long. 

Leaves less than 1 inch long ... 8. 
Leaves over 2 inches long ... 9. 
Fruit less than *5 inch long. 

Leaves lanceolate; flowers mon- 
oecious .*• 10. 

Leaves broad-ovate to orbicular 
or obovate; flowers dioecious... 11. 

(ii) Fruit a capsule or ultimately dehi- 
scent. 

Leaves not peltate. 

Petals 0. 

Flowers hi clusters. 

More or less tomento 
Glabrous or nearly so. 

Petiole not exceeding -5 inch 
long. 

Stamens 3, pistillode 0 ... 8. 

Stamens 5, pistillode 3-fid ...11. 

Petiole exceeding *5 inch long... 16. 
Flowers in spikes or racemes. . 

Leaves dotted beneath with minute 
red glands ... 14. 

Leaves not gland-dotted. 

Glabrous, racemes or spikes long 
terminal ... 15. 

Pubescent except when old, race- 
mes short axillary ... 16. 

Petals present. 

Flowers in small clusters, pedicels 
capillary ... 13. 

Flowers in cymose panicles 2-5 
inches long ... 17, 

Leaves pellate 18. 


Phyllanthm^ 

Futranjiva^ 


Sarcococca^ 

Flueggea. 


Kxiochidion. 


Fhyllanthus. 
Flueggea. 
Baliosp ermntm,. 


Mallotus, 


Sapium. 

Baliospermum 

Andrcbchne. 

J atropha. 


1. EUPHORBIA, Linn. 

Buphorbion of Dioscorides one of this genus, so called 
after Suphorbus, a physician of Juba, king of Mauritania, who first 
made known the medicinal properties.) 

Herbs, sbrubs or small trees, the latter with fleshy branches 
armed or not and oopions milky juice. Leaves opposite or al- 
ternate. Flowers monoecious, in heads resembling* single 
flowers, consisting of a caly^cine cup-shaped involucre the mar- 
gin of wLicL. is 4-5-lobed, the lobes alternating with swollen 
fleshy glands which sometimes develop a petaloid limb, enclos- 
ing lfl-16 male and 1 central female flower. Male flow'ers; a 
naked pedzcelled stamen. Female flowers; a stipitate 3-celled 
ovary; ovnles solitary in each cell; styles 3, free or connate, 
ample or 2-fid. Fruit a capsule separating elastically from a 
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persistent axis into 3 two-valved cocci. Disieib, Species' 
about 600 ; all regions except tbe Arctic. 

Branches very stout, armed with pairs of sfcipular spines. 

Branches with longitudinal ridges ... 1. IS. Boyleana. 

Branches with more or lees spirally- 

twisted ridges ... 2. B. oieTiifolia. 

Branches round with spirally arranged 
tubercles ... 8. E. Nnmlia, 

Branches cylindric unarmed ... 4. E. Tirucalli. 

1. Etjphobbia Rotleana, Boiss. in DC , Prodr. XV , it 
(1862) p. 83. — shrub or small tree; branches whorled, aboui 
2 inches diameter, 5-7-angled the ridges wavy with a pair of 
stipular spines -2- *3 inch long at the crest of each wave. 
Leaves alternate, 4-6 inches long, spathulate, mucronate, very- 
thick and fleshy, sesisile. Involucres *5 ‘inch across, yellow, 
in compact sessile 3-flowered cymes arising from the sinus 
between the nodes. Capsule -6 inch diameter, pale-grey, 3- 
lobed, pedunculate. Vern. thor (a name used for any fleshy 
leafless cactus-like plant). 

Himalaya ascending to 6^000 feet from the Indus to Kumaon. Salt 
Bange. Common on dry rocky hot slopes. Reaches 15 feet in height 
and 5-6 feet in girth. The branches are whorled and the crown often 
to dense as to east a perfect shadow. Commonly grown in hedges in 
the Sub-Himalayan tract and adjacent plains. Grows readily from 
cuttings as do the following species but the cuttings should be planted 
in the hot weather, not during the rains. Cuttings are often used to 
protect young roadside trees, road embankments, etc. The leaves ap- 
pear during the rains and fall soon afterwards, but remain till the 
cold weather on specimens grown in moist or shady places. Wood 
white, soft, spongy, perishable. Flowers in the hot weather. 

2. Exjphoubia otiriifolia, Linn, Sp. PL (1753) p* 451. — 
A shrub or small tree ; branches whorled, about 2 inches dia-* 
meter, with 5 rows of suh-confluent tubercles which form un- 
dulate spiral ridges, each tubercle bearing a pair of sharp- 
conical stipular spines. Leaves alternate, 6-12 inches long, 
ohlanceolate. thick and fleshy. Flowers as in the following. 
E. Ug'iilaria. Boah. 

Cultivated in hedges in the Kangra District and occasionally seen 
elsewhere. Not wild in the Punjab, or in the Central Provinces or- 
Bengal. It is said to be wild in the Deccan. Beaches 6-15 feet in 
height. Flowex's during the hot weather. 

3. EtrpHOEBiA IfivuniA, Buch-Ham. in Trans. Linn. Soo* 
XIV “(1825) p. 286. — ^A shrub or small teee; branches whorled, 
about 1-1-5 inches diameter, round with paairs of sharp sti- 
pular spines arisiiig from low conical spirally arranged distant^ 
tubercles. Leaves alternate, 4-9 inches long, obovate to spath- 
ulate, apex rounded or retuse, very thick and fleshy, sessile. 
Involucres yellow, 3-nate, forming small shortly pedunculate* 
cymes arising from above the leaf-shears. 

Dry arid rocky hills in the extreme S. E. Punjab. Abundant in 
Jaipur State, Bajputana. Beaches 30 feet in height and 3-4 feet in 
girth with a very rough thick bark. These arborescent specimens have 
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rather open crowns and are less common than the dwarf densely 
branched shrubby forms which are often much broader than high. 
Leafless except during and after the rains. Flowers in the hot weather. 

4. Euphorbia Tirucalli, Linn. Sp. PI. (1753) p. 452. — 
A shrub or small tree ; branches round, unarmed, twigs quill- 
like, leafless or the leaves very small and caducous. Elower- 
heads numerous, in clusters at the ends and at the forks of the 
branches. Milk-Hedge or Millt-Bush. 

Indigenous to East Africa from German East Africa to Natal. 
Has long been introduced in India and is grown in hedges in parts of 
the Kangra, Hoshiarpur and Ambala Districts. Occasionally seen 
elsewhere. The wood is moderately hard, strong, not liable to 
the attacks of insects and according to Cooke is used for rafters. The 
latex yields rubber which is being extracted from it commercially 
in Natal, ride N. E. Brown in Kew Bull., 1914, p. 94. Flowers in 
the hot weather. 

Euphoebia puloherema, Willd, — A tall unarmed soft-wooded 
shrub. Leaves alternate, about 6-8 inches long, ovate-elliptic, acute, 
sinuate or shallowly lobed, soft, paler beneath ; petiole 1-2*5 inches long, 
red. Upper leaves (or bracts) clustered, bright-red. Flowers incon- 
spicuous. The Poinsett la of Indian gardens. 

Indigenous to moist shady places in Mexico and Central America. 
Often grown in gardens for its brightly colored floral leaves. Pro- 
pagated readily from cuttings. There is a variety with cream-colored 
floral leaves. Flowers in the cold season. 

Euphorbia^ Bojbri, Booh . — ^A small shrub, very spiny; spines 
straight, *5-1 inch long, with broad dilated bases. Leaves alternate, 
'7-1*5 inches long, oblanceolate, mucronate, sessile. Peduncles axillary 
about 1-1*5 inches long, dichotomously branched. Heads subtended 
each by 2 semi-orbicular bright-scarlet bracts (each looking like a 
2-petalled flower about *4 inch across) within which is the cup-shaped 
involucre. Filaments simple (not forked) bearing 2 distinct globose 
anther-cells. 

Indigenous to Madagascar. Often cultivated in gaijiens where it 
is usually called B. splendenSy Boj., which is a very closely allied plant 
possibly not specifically distinct but in B. splendens the filaments are 
forked each branch hearing an anther-cell. Flowers: February— Sep- 
tember. 


2. BISCHOFFIA, Blume. 

■o honor of G. W. Bischofi, a botanist and entomologist at the 
Amsterdam. Distrib. Species only the following: 
India, Malaya and Polynesia.) 


Bischoi-fia javakioa, Blmtie, Bijdr. (1826) p. 116S.— 
A large evergreen tree, bark dark-brown nearly smooth. Leaves 
alternate, trifoliate ; petiole 2-5-6 inches long, stipule^ 0. 
Leaflets 3-5 by 1-5-3 inches, elliptic or elliptic-oblong, acumi- 
nate, senate, glabrous, rather soft; lateral nerves 6-8 pairs; 
petiolulss of the lateral leaflets -2—4 inch long, of the terminal 
1-1-6 inches long, Flowers minute, dioecious, in acsallarv or 
lateral panic^ate racemes about as long as the petioles. Male 
flow^ -Itmch diameter, rather crowded, pedicels 4 inch long; 

vcilu a’ rl.Tn''®’ yow stamens, imbricate; 

.stamens 5; filaments diort, anthers large, 
4ehisteing lengthwise; pistillode short, broad. Femode flowSs 
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*Z iiLcli diameter, not crowded ; pedicels ratlier longer; than 

in the male, elongating in fruit; sepals flat, ovate, acute,- 
not persistent in fruit; petals 0; disk 0; ovary exserted, gla- 
brous, 3-4-celled ; ovules 2 in each cell ; styles long, linear, en- 
tire. Fruit -3 inch diameter, brown or black, globose, smooth; 
seeds 3-4, smooth, shining. 

Sub-Hmal-ayan tract from the Ravi eastivards. Near Kotia in 
Kangra and on the Hathi Dbar in Chamba. Not common only a few 
trees are met with here and there in shady moist ravines, lleaches 
a large size and grows fast. The wood is red, seasons well and is 
fairly durable. Although naturally found in moist or ever swampy 
places the tree grows well in gardens in the plains and is only oc- 
casionally slightly injured by extra sharp frosts. It is an ornamental 
tiee but when grown in dry places is apt to become disfigured by the 
heavy crop oJ: fruits. The tree is worthy of attention as a Umber 
tree in plantations.- Flowers: April, May. 

3. BUXUS, Linn. (The So*, Boxwood or Boxtree,) 

(The Latin name of the Box, Buxus sem-pervirens, Linn., used by 
Virgil and Pliny.) 

Evergreen shrubs or trees. Leaves opposite, coriaceous, 
entire, penninerved. Plowers greenish-yellow, monoecious, in 
very short erect dense axillary racemes. Male flowers ebrac- 
teate; sepals 4, in two series, imbricate; stamens as many as 
sepals and opposite them, free; anthers ultimately recurved; 
ovary rudimentary. Female flowers; sepals 6, the 2 outer 
much smaller, imbricate ; ovary 3-celled ; ovules 2 in each cell, 
pendulous; styles 3, short, thick. Capsule ovoid, tipped by 
the persistent styles, loculioidally 3-valved, valves 2-horned 
by the split styles, endocarp splitting away from the coria- 
ceous exocarp. Seeds oblong, black, shining. Distkib. 
Species 20; temperate and tropical. 

Leaves, shining above, pale-green beneath; 
horns of the capsule spreading ... 1. B. Wallichiana, 

Leaves dull-green above, pale and whitish 
(papillose) beneath; horns of the capsule 
erect ... 2. B, papillosa, 

1, Bttxus Wallichiana, Baillon, Monogr. Bu(c. et Styloo^ 
(1859) p, 63. — A small tree, shoots pubescent. Leaves 1-2 by 
•3-*6 inch or occasionally 3 by *8 inch, lanceolate or narrowly 
elliptic-oblong, obtuse, bright glossy green above paler beneath^ 
nerves when dry fine but distinct; petiole *05-1 inch long,- 
pubescent. Racemes very short and congested, about *3 inch! 
long, subglobose, terminal flower female. Sepals -1—15 inclf 
long, thin, obtuse. Stamens exserted; anthers oblong, attach- 
ed near the base. Styles equalling the ovaiy^. Capsule *4-;6 
inch long including the Korns, inch wide, broadly ovoid 
chestnut-brown when ripe, horas diverging'. Seeds -25 inch 
long. jB. seTnpeT'virenSf Linn, in FL Brit. Ind., parte, 

Tern. ShamsTidd^ ^ansdd (BasE.). 

Himalaya 4-9,000 feet. Found locally, gregarious in patches usually 
in moist shady places. Ohamba, Kangra, Kulu, Simla and Bashahr. 

G-S 
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Kashmir to Knmaon. The bark is grey, soft and corky, cut into small 
plates by vertical and horizontal fissures. The wood is yellowish, hard, 
smooth, very close and even-grained. It is used for engraving, turn- 
ing, carved boxes and mathematical instruments. The demand foi 
boxwood is good and it is sold by weight not by volume. The value 
depends far more thstu with other woods on the freedom from knots 
an4 cracks. Small wood even 2-4 inches in diameter is quit© saleable 
if of good quality and long lengths are not required. The wood is very 
apt to split and to check this tendency the billets may be sawn down 
one side from the circumference to the centre so that shrinkage may 
widen this split and prevent others appearing. A good deal has been 
written about the utilization of boxwood in the Punjab and attempts 
were made to extract it from Bashahr where the supply is largest but 
they resulted in a considerable loss. Owing to its inaccessibility box- 
wood is nob likely to be of any value nor is the supply large, in Bashahr 
the area bearing boxwpod is estimated at 820 acres and it does not 
occur pure over one-tenth of this area. The rate of growth averages 18 
rings per inch of radius. Reaches 30 feet in height and 4 feet in girth 
with a clean stem of 10-15 feet in Bashahr. Flowers : March — May. 

2. BtJxtrs pAPiixosA, C. K. ScKn. lllusbr. Hcmdb, LauJi- 
holzk. II (1907) p. 139. — A large strub or small crooked tree, 
shoots hoar^. Leaves usually 1-5-3 by -2-4 inch, linear-ob- 
long, sometimes 1-2 by -4-5 inch, oblanceolate or narrowly 
elliptic, subacute, dull-green above pale whitish and papillose 
beneath, nerves when dry usually quite obscure ; petiole minute 
to -1 inch long, glabrous. Flowers as in the above. Capsule 
-4-5 inch long, including the horns, -25-3 inch wide, ovoid, 
pale-brown when ripe, horns erect. B. semperviTens, Linn, in 
FI. Brit. Ind., ex parte. Box. Vem. Skamshdd. 

Outer Himalaya 2-4,000 feet from the Jheluin westwards. Balt 
Range. Trans-Indus. Usually on dry arid limestone hills. Mavgalla 
and Kala-Chitta Reserves, Rawalpindi; Garamthun Reserve, Hazara. 
Gregarious in patches. This species is more abundant than JB, Wal~ 
lichiana but is not nearly so straight and erect in habit otherwise the 
timber is similar. It is used only for firewood. Cultivated in Lahore 
and forms a small tree with straight stem and comparatively little foli- 
age, It is propagated by cuttings. The rate of growth in Rawalpindi 
Division is 30-40 rings per inch of radius. Flowers sweet-scented, De- 
cember — February. 


4, TREWIA, Linn. 

(In honor of 0. J. Trew, a botanist of Nuremberg, 1695-1769. 

Species .2; India, Ceylon and Malaya.) 

Tbbwia ntjDiflora, Linn, Sp. PL (1763) p. 1193. — 
large deciduous tree, hark sinooth', pale-grey, young shoots, 
leaves and inflorescence clothjed with caducous grey tomentum. 
Leaves opposite, 6-9 by 4-5-7 (inches, ovate, entire, acuminate, 
base usually cordate, 3- or 5-nerved, glabrous when mature, 
glandular at the base near the top of the petiole ; petiole 2-4 
inches long; stipules minute, acute, caducous. Flowers dioe- 
cious, petals 0, disk 0. Male flowers yellow, -3 inch across, 
arranged in bracteate 1-4-flowered fascicles on the rachis of a 
lax drooping raceme 4-9 inches long; racemes appearing be- 
fore the leaves from naked buds or in the axils of the young 
leaves; pedicels -1-2 inch long, slender, jointed; isepals 3-^ 
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concave, valvate, ultimately reflexed, *15—2 inot long, pube^ 
scent ; stamens numerous, free, on a convex torus, anthers 
erect, dehiscing longitudinally; pistillode 0. Female flowers 
green, solitary or 2-3 together, common axillary peduncles 
about 1 inch long ; calyx -3-4 inch long, flask-shaped, shortly 
3-5-toothed, densely grey- villous, closely surrounding ihe ovary, 
ultimately splitting down one side and dropping off; ovary 
2-5-celled, villous, hidden by the calyx ; ovules 1 in each cell ; 
styles as many as ovary-cells, shortly connate below, -B-T incK 
long; entire, conspicuously papillose. Fruit drupaceous, 3-1-5 
inches diameter, depressed-glohose, green, pericarp rather firm 
somewhat succulent, stone 2-5-celled. Brandis, Ind. Trees, 
fig. 184 (female flower wrongly drawn). Vern. KvmhdTj^ gum- 
hdr, 

Sub-Himalayan tract near tbe Jninna, Kalesar. A tree of moist 
or swampy places especially along streams. Common between the 
Ganges and Jumna but only just extends into the Punjab. The wood 
is Avhite, soft and not durable, it is good for packing cases and purposes 
for which a soft wood is required but gets discolored unless cut up green 
and quickly dried. The tree much resembles Gmelina arhorea and has 
the same vernacular names but the leaves are not so pale beneath, 
(cultivated in Lahore. The male tree is handsome but female trees 
grown in the open appear to produce short stems and wide-spreading 
heavy branches. The leaves in seedlings are alternate and toothed. 
Flowers : February — April. 

5. BRIDELIA, Willd. 

(In honor of S. E. Bridel-Brideri, a Swiss botanist of the 18th 
century.) 

Trees, shrubs or climbers. Leaves alternate, usually en- 
tire, ^ secondary nerves prominent. Flowers monoecious or 
dioecious, small, sessile or nearly so, in axillary or spicate clus- 
ters; bracts small, numerous. Male flowers; calyx-segments 
5, valvate, persistent; petals 5, small; disk broad, lining 
the calyx-tube, extra-staminal ; stamens 5, filaments united 
below into a short 'column which bears the free and 

spreading above; anthers 2-celled, cells pavallei. Female 
flowers; calyx-segments usually narrower than in the male, 
often deciduous ; petals as in the male ; disk double, the outer 
as in the male, the inner often enclosing the young ovary; 
ovaxy 2- rarely 3-celled; ovules 2 in each cell; styles free or 
shortly connate, each bifid. Fruit a small drupe containing 
1-2 one-seeded pyrenes. Distbib. Species about 30; tropfos 
of the Old World. 

Nerves 15-20 pairs; flowers in axillary and 
spicate clusters; fruit globose ... 1. retusa. 

Nerves 8-16 pairs; flower-clusters all axil- 
lary; fruit ellipsoid ... 2. B. v^rrucom. 

1. Bbibelia eetttsa, SpT^eng. Syst. Veg. Ill (1826) p. 
48. — medium-si^ed or small deciduous tree, when young 
with long conical thorns on the trunk ; bark dark-grey ; twigs 

GG2 
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pubescent or glabrous. Leaves 4-10 by 2-4*5 inclies, elliptic- 
oblong or somewliat obovate, acute, entire or sligktly crenulate, 
base rounded, usually glabrous above, pale glaucous and sliglit- 
ly pubescent beneath. ; lateral nerves 15-20 pairs, prominent, 
straight ; petiole •2-*5 inch long, swollen ; stipules deltoid, acu- 
minate, caducous. Flowers dioecious and monoecious, greenish- 
yellow, in small clusters which are solitary and axillary or 
arranged in axillary or terminal often paniculate spikes. Calyx 
•2 inch across, segments deltoid-ovate in the male, narrower in 
female flowers, acute, spreading. Petals shorter than the 
sepals, cuneate-obovate and coarsely toothed in the male, sub- 
rhomboid in female flowers. Disk very fleshy and conspicuous 
in the male, short truncate enclosing the base of the ovary in 
female flowers. Fruit -3 inch diameter, gloho^, selated on 
the enlarged calyx, greenish-yellow or nearly white when ripe. 
Yern, Ghdja (Simla). 

Sub-Hixiialayan tract froin tbe Ravi eastwards. Not common. 
Wood hard or moderately so, grey to olive-brown, close-grained, sea- 
sons well and is durable. The growth is fairly fast. It is a bandsoni© 
tree when Avell grown but is rarely cultivated. The fruit is edible. 
Flowers : May — October. 

2. BniDELiA VERKUCOSA, HaifieSy Joum, Bot. LIX (1921) 
p. 193 . — A large shrub or small straggling tree without thorns ; 
twigs glabrous, verruoose. Leaves 3-6 by l-6-3‘6 inches, usual- 
ly elliptic-ohovatle, sometimes elliptic or oblong, usually round- 
ed, sometimes acute at the apex, base rounded or somewhat nar- 
rowed, entire or undulate, bright-green above, more oi' less 
pale and glaucous beneath, glabrous or nearly so ; lateral nerves* 
8-16 pairs, more or less arched; petiole *1-3 inch long, swollen; 
stipules caducous. Flowers monoecious and dioecious, greenish- 
yellow, in small axillary clusters. Calyx *1 inch long, segments 
erect, narrowly triangular in the m^e, deltoid in female 
flowers. Petals shorter than the sepals, ohovate, keeled! on 
the hack, coarsely toothed in the male, entire in female lowers. 
Disk rather small in the male, nearly enclosing the ovary in' 
female flowers. Fruit -25 inch long, ovoid, seated on the un- 
enlarged! calyx (black when ripeP). B, rnontma, Hook. f. Fl.. 
Brit. Ind. V p. 269 parte non Willd. 

Sub-Himalayan tract from the Indus eastwards. Bare west of the 
Jhelum but found occasionally in rocky ravines. Too small and crooked 
to be of any economic value in the Punjab. Flowers: November — 
February. 


6. DAPHNIPHYLLUM, Blume. 

. (From the Greet Daphne, the Bay Tree^ and phullon, a leaf; refer- 
appearance of the foliage. Distsib. Species 
about 12; Africa, India, Malaya to Japan.) 

himaiatensb, Muell. ^Arg. in VC. Prodr. 
XVI, « (1869) p. 4.— A small evergreen tree, bark smooffi, 
brown. Leaves alternate, 5-10 by 1-7-3 inches, oblong, finely 
acuminate, entire, base narrowed, glabrous and shining above, 
glancons beneath j lateral nerves 10-14 pairs, slender; petibl# 
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1-2 inclies long; stipules 0- Flowers dioecious, apetalous, in 
racemes 3-4 inches long*, axillary or from, below the leaves. 
Male flowers; calyx-lobes 3-8, small; stamens 5, filaments 
shoPt; anthers large, apiculate, erect; pistillode 0. Female 
flowers ; icalyx as in the male, deciduous ; ovary 2-celled ; ovules 
2 in each cell ; styles free, recurved, undivided. Drupe -b-V 
inch long, ellipsoid, usually 1-seeded, oblique. 

Outer Himalaya 4-8,000 feet. From the Ravi eastwards. Rare. Has 
been found in Chamba and Kangra. A tree of moist shady ravines. 
Wood grey with streaks of bright red. Flowers : April — May. 

7. ANTIDESMA, Linn. 

(From the G-reek anti against, and des /nos, a band; referring to 
the reported use of the bark of A. alcxiteria, Linn, for making ropes. 
Reede Hort. Mai. IV p. Ho says Porro ex arboris hujus cortice, hand 
secus ac e caiiabe, fuiies texuutur. Histrib. Species 60-70 ; Tropical 
Asia, Africa, Australia and the Pacific Islands.) 

Antidesma niANDBUM, Roth, Nov. PI. Sp. (1821) p. 369. — 
A large deciduous shrub or small tree, shoots rusty-tomentose. 
Leaves alternate, 2-6 by 1-2 inches, variable, the larger usually 
ohlong-ohlanceolate, the smaller ohovate or elliptic, usually 
acuminate, qntire, base acute, glabrous above, glabrous or 
slightly pubescent beneath, rather thick and soft but scarcely 
fleshy, nerves faint; petiole *1-2 inch long; stipules *25 inch 
long, linear-lanceolate, acute. Flowers minute, diceeious, in 
slender terminal racemes 1-2*5 inches long, racemes simple or 
with a few branches; pedicels *05 inch long; bracts at the 
base of each pedicel, ovate, about half as long as the pediceL 
Male flowers ; pedicels slender ; (^lyx cupular, minute, obscure- 
ly 4-lobed ; stamens usually 2, inserted at the base of a small 
glabrous lobed disk ; anthers didymous, the cells globose, mucK 
exserted. Female flowers ; pedicels stout ; calyx as in. the male, 
disk annular; ovary 1-celled; ovules 2, pendulous; stigmas 2, 
two-fid.^ Drupe *2 inch diameter, suhglohose, purplish-red 
when ripe, edible. Vern. amhlu (Ka.). 

Sub-Himalayan tract from tbe Ravi eastwards. Also in Kashmir. 
Frequent in Kangra, in shady places. The leaves turn bright red in 
the cold weather and remain so till shed in March. The leaves are 
acid and are eaten, and according to Haines when young make an 
-excellent spinach. Flowers: June — July. 

8. PHYLLAKTHUS, Linn. 

(From the Greek phullon, a leaf, and anthos^ a flower ; in species 
of the section Xylophylla the branches have the appearance of pinnate 
leaves and the flowers appear to be borne on the edges of the leaflets.) 

Herbs, shrubs or trees, usually deciduous. Leaves alter- 
nate, often distichous and close-set giving the branchlets the 
appearance of pinnate leaves and deciduous as a whole ; stipules 
usually narrow or 0. Flowers small or minute, unisexual, 
usually monoecious, apetalous, ' Sepals- ^4-6, free or shortly 
connate, imbricate, more or less 2-seiriate* Male flowers ; 
disk various, rarely wanting ; stamens central, 2-6, filaments 
free or connate ; pistillode 0, Female flowers* disk various ; 
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ovary 3-16-celled; ovules 2 in each cell; styles free or connate - 
usually 2-fid. Fruit usually capsular, separating into crus- 
taceous or coriaceous 2-valved cocci, with or without a coriace- 
ous or fleshy separable epicarp, sometimes a berry or a drupe 
with a 3-4-celled stone. Distrib. Species about 400 ; all 
warm countries. 

A tree: leaves linear-oblong; fruit a sue- ^ 

cnlent drupe ••• 

A small shrub; leaves ovate; fruit a cap- , 

sule ... 2. F, parvtfohus. 

1. Phyllanthtjs Embmoa, TAnn. Sp, PI. (1753) p. 982. — 
A small or medium-sized deciduous tree; bark grey, smooth; 
twigs glabrous or pubescent, 4-8 inches long, often deciduous 
with the close-set leaves whicli thus appear to be pinnate. 
I^eaves distichous, 4-5 by -1 ineli, linear-oblong, entire, ob- 
tuse, glabrous, light-green above, paler beneath, suhsessile ; 
stipules ovate, acute or acuminate, minute, deciduous. 
Flowers minute, greenisl), in axillary fascicles on the leafy 
twigs, often on the naked portion below the leaves; pedicels 
•05 inch long, very slender v^itli minute fimbriate bracts at the 
base in the male, female flowers auhaessile. Sepals 6, *05 inch 
long, oblong, obtuse. Male flowens; disk 0 or of G minute 
glands; anthers 3, erect on a short column composed of the 
united filaments, dehiscing by vertical slits. Female flowers ; 
disk cupular, toothed; ovary 3-celled; styles connate at the 
base, irregularly twice bi-fid, segments acute.^ Fruit -7 inch 
dfiameler, suhglohoise, yellow, succulent, containing a 6-ridged' 
stone which ultimately sepai^ates into 3 two-valved cocci, 
Vern. Aonla^ Amli (Rp.). 

8ub-Himalaya.n tract from the Indus eastwards ascending to 4,500 
feet in the outer Himalaya. Pound locally in Hazara and Rawalpindi, 
not commonly met with except to the east of the Ravi. Frequently 
cultivated in the plains. The wood is red, hard, with no heartwood, 
it warps and splits but is a good firewood and the tree coppices well, 
The fruit is eaten, usually picMed. Flowers March — May, 

2, Phyllanthus PARYiroLiXjs, Buch.-Ham. in D. Don, 
Prodr. FI. Nep. (1825) p. 63. — small shrub 14 feet high, 
ultimate twigs capillary. Leaves *25-5 by -15-3 inch, oho- 
vate or elliptic-oblong, entire, mucronate, glabrous, pale be- 
neath; petiole minute; stipules *05 inch long, exceeding the- 
petiole,^ linear, acuminate. Flowers 4 inch across, the fe- 
male slightly larger, brown-purple, solitary or few together in 
the leaf-axils; pedicels *15 inch long in male, 4 inch long in 
female flowers. Male flowers ; sepals 5-6, obovate-ohlong, *05 
inch long, obtuse, margins thin; disk of round glisreiiing 
glands alternating with the sepals; stamens 3, filaments free” 
anthers minute, didymous. Female flowers; sepals elliptic, 
rather larger than in the male ; disk annular, surrounding the 
base of the ovary, undulate; ovary 3-celled, globose; styles 
3, deeply 2-fid. Capsule *2 inch diameter, depressed-globose, 
dtTfl black with a nearly dry separable epicarp, separating. 
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into 3 criistaceous 2-Yalved cocci; seeds dull-brown, wedge- 
shaped, with 2 flat and 1 curved surfaces, 

Himalaya 4-8,000 feet. On rocks. Kashmir to Knmaon. Appa- 
rently not common in the Punjab but occurs in the ^mla Water-supply- 
Catchment Area, and near Theog along the Hindustan-Tibet road. 
Flowers : September — October, 

9. PUTRANJIVA, Wall. 

(From the Hindi name putra-jiva, meaning life of the child; the 
stones of the fruit are made into necklaces for children to keep them 
in health. Distrib. Species 2; Indian.) 

Ptjtranjiva RoxBiTitGHii, Wall, Tent. FI. Nep. (1826) 
p. 61. — small or moderate-sized ever green tree with pendent 
branches, bark yellowish-grey, nearly smooth. Leaves al- 
ternate, 2-4 by 1-1*5 inches, elliptic or ohlong, acute, obtuse or 
shortly acuminate, margin wavy and obscurely sierrulate, 
glabrous, dark-green, glossy above, base oblique, lateral nerves 
numerous, fine; petiole *2-3 inch long, pubescent; stipule|| 
small, acute, caducous. Flowers dioecious, small, axillaryl 
Male flowers yellow, in heads or contracted racemes, pedicels 
very short; calyx -07 inch long, 3-5-partite, lobes imbricate; 
petals 0 ; disk 0 ; stamens 1-5 usually 3, central, filaments more 
or less connate at the base, anthers large, erect, globose, debisc- 
ing by broad longitudinal slits; pistillode 0. Female flowers 
green, solitary or 2-3 together; pedicels *3-5 inch long; calyx 
as in the male; petals 0; disk 0; ovary tomentose, 3-celled; 
ovules 2 in each cell; styles short, spreading, dilated, with 
broad fleshy arms. Drupe *6 inch long, ellipsoid, pointed at 
both ends, gaiey-tomentose, pedicels •6^*7 inich long; stone 
pointed, rugose, Wy hard, 1-seeded. Yem. FutAjcm^ jid 
puta. 

Sub -Hiriial avail tract from the Ravi eastwards. Common in 
Kangra. Much loiiped for fodder. Wood light-grey, fairly hard, even- 
grained, fairly durable. It is suitable for turning. The tree is very 
when well grown and is often cultivated in the Sub- 
Himalayan tract as well as in the plains. The growth is rather slow 
especially when young. Flowers : March — May. 

10. SARCOCOCCA, Lindl. 

(From the Greek sarx, sarkos, flesh, and kokhos, a berry; referring 
to the flesliy fruit. Histeib. Species 3; Asiatic.) 

SATic^ocaccA SALiG3srA, Muell. Ary. in DC, I'rodi^ i'VI, i, 
(1869) p. 11. — glabrous evergreen shrub 2A £^t! high. 
Leaves altiemate, 2*6-4 by *3-1 inch, lanceolate or linear-lan- 
ceolate, long-a;cuminate, entire, base narrowed, shining above; 
petiole -2-3 inch long. Flowers -3 inch long, yellowish, 
unisexual, in short axillary racemes of about 4 flowers either 
all of one sex or male above and female below. _ Male flowiers 
2-bracteate; sepals 4; stamens 4, free, opposite the sepals, 
exserted, anthers oblong, ultimately recurved;- ovary rudi- 
mentary. Female flowers with 2. bracts and about 4-6 over- 
lapping scale-like sepals; ovary 2-3-celled; oyules 2 in each 
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cell, pendulous; styles 2-3, recurved, flattened » Fruiit drup- 
aceous, -3 inct long, ovoid, dark-purple, containing 1-2 seedis. 
S. pruniformis, Lindl. FI. Brit. Ind. V, p, 226. Collett, FL 
Siml., fig. 146, 

Himalaya 5-9,000 feet from the Indus eastwards. Common and 
•sometimes gregarious in moist or shady places. OecasionaJly fouiii as 
low as 3,000 feet in moist cool places. Also Trans-Indus, Flowers: 
September — November and March — May (possibly September— May>. 

11. FLU EGG E A, Willd. 

(In honor of J. Fluegge, a German botanist and author of a mono- 
graph of the grasses in 1810 .) 

Shrubs, armed or not. Leaves alternate, entire. Flowera 
dioecious, minute, apetalous, on slender pedicels. Male flowers 
in dense clusters; sepals 5, subpetaloid, imbricate; stamens 
5, rarely fewer, longer than the sepals, alternating with disk- 
^ands, filaments free, anthers erect, dehiscing lengthwise ; pis- 
tklode 3-fid, Female flowers in lax fascicles ; sepals as in the 
male ; disk annular, lobed ; ovary 3-celled ; ovules 2 in each 
ceil; styles free, recurved, usually 2-fid. Fruit globose, cori- 
aceous or with a fleshy epicarp, bursting irregularly into 2- 
valved cocci. Seeds wedge-shaped with 2 flo.t and 1 curved 
surface. Disteib. Species 6; tropics of the Old World. 

Unarmed; leaves 1-3 inches long ... 1. F. microcarpa. 

Thorny; leaves rarely over 1 inch long ... 2. F. Lf'ucopurus. 

1. FiiUeggea miceocarpa, Blume, Bijdr. (1826) p. 580* — 
A shrub or small tree, evergreen; bark grey, smooth; twigs 
•often reddish-hrown, angular. Leaves 1-3 (-4) inches long, 
suborbicular, obovate or elliptic, obtuse or subacute, base usual- 
ly narrowed, glabrous, somewhat glaucous and reticulate be- 
neath ; petiole -1—5 inch long. Flowers greenish, less than 
4 inch across. Hale flowers; pedicels up to ^4 inch long, ca- 
pillary; sepals *06 inch long, broadly elliptic; stamens 3-5; 
l)i8tillode large, 3-fid. Female flowers; pedicels rather shorter; 
sepals as in the male ; ovary glabrous, ovoid ; styles 3, deeply 
2-fid, branches ^ spreading, recurved. Fruit of two kinds ; 
mostly dry, *16 inch dfiameter, obscurely 6-lobed ; a few -3 inch 
diameter, white, succulent, edible. 

Himalaya ascending to 5,000 feet, from the Indus eastwards. 
Not very common. Also Trans-Indus, Salt Range, Pabbi Hills. 
Usually a small shrub with long straight erect shoots whieli make good 
walking sticks, tent pegs, etc. Flowers : May — June. 

2. Flueggea Letjcopyrits, Willd. Sp. PI. IV (1805) 
p. 757. — A rigid bushy shrub; branches pale-grey tending in 
sharp thorns. Leaves rarely over 1 inch long. Otherwise as 
for F. micro carpa^ Bl. 

Punjab plains; Hissar, Delhi. This would appear to be a foini of 
F. ‘tmcTOcdTpa rendered more rigid and thorny by a dryer climate except 
that there are no intermediate specimens. Haines For. FI, Cbota Nag- 
pur, p. 222, says for F. microcarpa rarely thorny but I have not 
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observed this* Brandis gives the Salt Range in his list of localities 
for F, Leucopyrus but all the specimens I have seen from that area 
are unarmed. Flowers : August (in Hissar). 

12. GtOCHIDiON, Forst. 

(From the Greek glochis, an angular point; referring to the pro- 
duced connectives in some species. Distbib. Species about 120 ; chiefly 
in Tropical Asia.) 

Glochidion velxjtinum, Wight, Icon, V, ii (1863) p, 29, t. 
1907-3. — small evergreen tree, neaxly all parts pnbeiscent or 
tomentose; bark brown, rongb. Leaves alternate, 2-4 incbes 
long, broadly elliptic or oblong, acute or abruptly shortly acu- 
minate, entire, pubescent on the nerves above when mature, 
persistently pubescent or tomentose beneath ; lateral nerves 4-6 
pairs; petiole *1 inch long; stipules short, subulate. Flowers 
'3 inch across, monoecious, both sexes together in axillary 
fascicles. Petals 0. Disk 0. Male flowers yellow; pedicels -& 
. inch long, slender ; sepals 6, elliptic-oblong, *12 inch long, 
rather thick, subacute, 2-seriate; stamens 3, anthers sessile, 
connate in an ellipsoid column, dehiscing longitudinally, tipped 
by the minutely produced connective; pistillode 0. Female 
flowers green ; pedicels *1 inch long, stout ; sepals as in the male 
but more tomentose; ovary 4-7-celled, pubescent: ovules 2 in 
each cell; styles connate in a subglobose or subterete pubescein 
column longer than the ovary and 4-7-toothed at the apex. 
Capsule *4 inch across, orbicular, depressed, usually 4-celled 
and 8-lohed, pubescent, breaking up into 2-valved cocci and 
leaving a central axis around which the bright red seeds fre- 
quently remain. 

Sub-Himalayan tract and low valleys ascending to 5,000 feet from 
the Indus eastwards. Common in the zone of Pinus longifolia. The 
wood is not used, it is brownish-white compact hut soft. The bark is 
used for tanning and the leaves are said to be not eaten by goats. 
Flowers : May — June. 

13. ANDRACHNE, Linn. , 

(A classical plant name used by Pliny for the Pur slain, FoHulacca 
meracea, Linn.j some species of the genus are not unlike the Purslain, 
Disthib. Species about 10; widely distributed.) 

Anduachne conniEOLiA, Miiell. Arg. in DC, Prodr, XF, ij 
(1866) p. 234 . — K deciduous shrub 2-3 feet high; twigs slender, 
'^een, slightly pubescent. Leaveis alternate, 1-4 by -S-l-S 
inches,- elliptic or ovate, the larger oblong, all entire, rounded 
at both ends, mucronate, thinly membranous, glabrous above, 
pale and thinly pujjesoent beneath; petiolo' *S^h3 inches long, 
very slender. Flowers less than *2 inch across, green, monoeci- 
ous, solitary or several together in the leaf-axils ; pedicels -5-1-5 
inches^ long, capillary. Male flowers ; calyx hairy outside, 
5-partite, segments oblong or obovate; petals 5, shorter than 
the cal3rx-segments, obovate-oblong; disk conspicuous, extra- 
staminal, 10-lobed; stamens 5, free, anthers erect, the cells 
parallel; pistillode minute. Female flowers; calyx as in the 
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male but accrescent and 4 inch, across an fruit ; petals reduced 
to small glands • disk a crenulate ring surrounding tlie base of 
tbe globose ovary ; ovary 3-celled ; ovules 2 in eacli cell ; styles 
8, 2-fi.d almost to tbe base. Capsule -3 inch, across, depressed 
globose, slightly 3-lobed, breaking up into 3 two-valved cocci ; 
seeds dull pale-brown, wedge-shajped with 2 flattemed and 1 
curved surface. Collett, FI. Siml., fig. 147. yem. KurJcan 
(Haz.) 

Himalaya. Common in shady places especially at 6-8,000 feet, 
from the Indus eastwards. Flowers : May — September. 

14. MALLOTUS, Lorn*. 

(From the Greek mallos, wool; referring to the tomentose leavete 
and brauciies of many species. Distbib. Species 70-80 ; tropics of the 
Old World, chiefly Indo-Malayan.) 

Mallotus philippinensis, Muell. Arg, in Linnoea, 
XXXIV (1865) p. 196. — small evergreen tree, old stems 
muich fluted, barb dark-grey, thin, somewhat rough, young 
shoots and inflorescence rusty- pubescent. Leaves alternate, 
very variable, usually 3-6 by 2-3 inches (sometimes 9 by 5 
inches), ovate, ovate-oblong, elliptic or sometimes lanceolate, 
acuminate, entire or serrulate, glabrous above, minutely pube- 
scent beneath and closely dotted with minute red glands, dis- 
tinctly reticulate, base usually rounded, 3-nerved; petiole 1-3 
inches long, pubescent, with 2 small sessile glands one on 
either side at the toi). Flowers *15 inch aci'oss, yellowish, 
dioecious; petals 0; disk 0. Male flowers in terminal clustered 
erect spihe-like racemes 4-10 inches long, a few solitary raceiur-s 
occasionally in the axils of the upper leaves; pedicels *05 incK 
long, clustered; bracts minute; calyx *1 inch long, cleft almost 
to the base, lobes 4, valvate, tomentose outside, reflexed; sta- 
mens numerous, free, crowded t>n a convex torus, anthers erect, 
cells shortly oblong, dehiscing longitudinally; pi^tillode 0. 
Female flowers spieate, spikes solitary or several, terminal or- 
rt few axillary, 1-4 inches long* ; pedicels 0 or very short, soli- 
tary, occasionally distinct in fruit; bracts minute, acute, thick; 
calyx -1 'inch long, 3-4-fid, persistent below the fruit but not 
arcrescent ; ovary 3-celled, densely stellately tomentose ; ovules 
1 in each cell; styles 3, spreading, entire, plumose. Fruit a 
capsule, *3- *6 inch diameter, 3-lobed, covered when ripe with 
a red resinous powder. Seeds subglobose, black. Vern. 
Kawila, raiuni (Bash.). 

SLib-BinialajM-n tract and outer Hjni«.laya ascending to 4,000 I’eet 
from the Indus eastwards. One of the commonest plants in the zone 
whicli it occupies both in the forest and in the grazing grounds, waste 
places and Iiedges. It is at once recognized by the minute rod glands 
w'ith which the lower surface of the leaves is closely dotted; they are 
easily seen with a small lens. The leaves are little touched by cattle 
and goats which in a large measure accounts for its prevalence. The 
wood is white with a light or dark red small heartwood, it is used only 
for firewood. The powder on the capsules can be used as a dye for 
silk, it is also used medicinally as a remedy for tape-wortn. CSoppices 
well. Flowers; September — November. 
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15. SAPIUM, P. Br. 

(From Sappium or Sapinus of Pliny, a name used for some pine or 
fir tree, tlie allusion is to the exudation from wound- in the bark in 
the pine and in trees of this genus.) 

Trees or shrubs. Leaves alternate; petiole often 2-glan 
dular at the apex. Flowers unisexual, dioecious or niO' 
ncBcious, in terminal spikes, the male clustered in the axil of a 
bract, the female solitary in the axil of each bract, at the base 
of the male spikes or in separate spikes. Male flowers ; calyx 
unequally 2-3-lobed or splitting with 2-3 valvate segments: 
petals 0; disk 0 ; stamens 2'- 3, filaments free, anther-cells ovoid ^ 
distinct; pistillode 0. Female flowers; calyx 3-fid or -partite; 
X^etals 0 ; disk 0 ; ovary 2-3-celled ; ovules 1 in each cell ; styles 
free or connate, spreading or recurved, entire. Fruit a cap- 
sule, crustaceous, fleshy or pulpy, rarely woo^y, ultimately lo- 
culicidally 3-valvied. Seeds globose or ovoid, estrophiolate, 
usually long persistent on a columella. Distrib. Species 26; 
tropics of both hemispheres. 

Leaves entire, rhomboid ; spikes androgy- 
nous, appearing after the leaves ... 1. seJnfenim. 

Leaves oblong-lanceolate or elliptic: spikes 
unisexual, appearing before the leaves... 2. insipne. 

1. Sapixjm sebirertjM,. FL Ind. Ill (1832) p, 

693. — small or medium-sized deciduous tree, stem often 
crooked and gnarled, baik rough not deeply fissured. Leaves 
L6-3 inches long and broad, rhomboid, acuminate, entire, 
glabrous, pale or somewhat glaucous beneath ; petiole 1-2 inches 
long, slender, with two small glands at the tip; stipules *1 inch 
long, linear, caducous. Flowers yellow, monoecious, in droop- 
ing spike-like racemes 2-8 inches long, usually solitary at the 
ends of the leafy shoots, male flowers above, female below. 
Male flowers numerous; pedicles *1 inch long or very short; 
bracts broadly ovate, acuminate, with a large gland on either 
glide at the, base; calyx cup-shaped, *05 inch across, margin 
irregularly toothed ; stamens 2, filaments minute, anthers large, 
half-exserted. Female flowers few. sometimes in ^th<e lower 
clusters mixed with the male flowers; pedicds *1 inch long, 
stout; calyx -1 inch long, sepals ovate, acute; ovary glabrous, 
narrowed into a stout style with long recurved stigmas. Capsule 
•4-*6 inch diameter, subglobose, 3-valved, valves coriaceous, 
breaking away and leaving the seeds attached to the apex of a 
central column which splits into 3 slender divisions. Seeds 
enclosed in a thick layer of white fatty substance. Talloti; 
Tree. Vern; Malthhan (Ka.), ckarhi. 

Indigenous to China and Japan. Compefcely naturalized in the 
Kangra Listriet and locally naturalized in many other places, e.Q., on 
banks and islands in the river Jhelum at jheliim. Cnlfciv.ated in 
gardens in the plains and in the outer Himalaya up to 6,000 feet The 
Tallow Tree likes a moist situation such as the banks of streams and 
when introduced in such places soon spreads both by seed and by 
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root-suckers which are freely produced. In Kangra it is often seen spring- 
ing up on roadsides and on the edges of rice fields where it thrives and 
is untouched by all browsing animals. On good moist soil it reaches 
a fair size, 50 feet in height by 6-8 feet in girth, but on poor soil it 
remains small. Near Palampur, Kangra, it is found growing along 
small dry ravines in forest of Pimis longifolia, but remains a shrub in 
such places. It has been tried in Changa Manga, but without success, 
the long periods of drought evidently not suiting it as a few trees may 
be seen growing w'ell enough along the irrigation channels which are 
constantly used. The growth is fast and coppice reproduction as well as 
reproduction by root-suckers excellent. The wood is white, moderately 
hard, it is not used for timber, but is a fair firewood. The leaves much 
resemble Sissoo leaflets and at a little distance the tree is not unlike the 
Sissoo and occasionally the same vernacular names are used. The fatty 
substance (vegetable tallow) around the seeds is used ixi China for mak- 
ing candles, but it has never been collected economically in India. The 
leaves in autumn turn magnificent tints varying from pale lemon to 
crimson and it is for this reason that the tree is popular in gardou'j. 
Flow’^ers: June — ^August. 

2. Sapittm insigne, Trim. Syst. Cat, Ceyl. PL (1885) 
p. 83. — 'A small or large decidTious tree, bark smooth grey and 
shining when young, very rough and corky when old, branches 
stout, juice thick milky. Leaves 6-1,2 by 2-4 inches, elliptic- 
oblong or lanceolate-oblong, acuminate, crenate-serrate, soft, 
glabrous, base acute or narrowed, lateral nerves 10-16 pairs; 
petiole 1-2 inches long, with 2 conspicuous glands at the apex. 
Flowers dioecious, in erect thick spikes 3-8 inches long. Male 
flowers in dense circular cbisters •2-*3 inch diameter, the central 
flowers opening first and shortly pedicellate, the outer sessile; 
hraots small, fleshy; sepals 2, orbicular, '05 inch long, con- 
cave; stamens 2, filaments short, anthers exserted. Female 
flowers sbortly pedicelled ; sepals ovate, acuminate; ovary 
ovoid, glabrous; -styles 3, short, spreading, slightly connate at 
tihe base. Capsules *3 inch long, ovoid, fleshy at fiirst, dry and 
irregularly dehiscent when ripe, closely packed along the flesHy 
axis. Brandis, Ind. Trees, fig. 183. 

Suh-Himalayan tract and outer Himalaya from the Ravi eastwards 
ascending to 5,000 feet. Common. Often seen in the unclergrow^th of 
Finns lonqifolia forests on the lower slopes of the Himalaya, in such 
places quite small and constantly cut back bv frost. It is grown by 
villagers of the Kangra District in hedges. Cuttinscs formed from the 
'ends of the shoots root readily. On good soil it forms a larjre hand- 
some tree. The wood is white, soft and soongy. it is not used. Male 
firees are much commoner than female. Flowers when leafless in Janu- 
ary — ^March. 

16. BALIOSPERMUM, Blume. 

(From the Grreek hnlios^ spotted, and sperma, n seed. DTSTfus, 
Species 6; Indo-Malayan.) 

BixiosPEUMTJM AxiLLARE, Blvme, Bijdr, (1825) p. 604. — 
A stout’ erect undershruh 2-4 feet high. Leaves alternate, 
very variable in size pd shape, (2-) 4-6 (-10) inches long, 
elliptic or ovate, undivided or deeply 3-lobed, acute or acumi- 
nate, irregularly and coarsely btjf not sharply toothed or ser- 
rate, base rounded or subcordate, 3-nerved or sometimes 6- 
®erved, pubescent when young usually glabrous wEen maiuti; 
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petiolB -S-S iBcLes long, often witt 2 obscure glands at tKe topf 
fitipnles reduced to small glandular tuber'cles. Plowers minute, 
greenish, monoecious, in lax interrupted axillary racemes, 
usually very short but sometimes 2 inches long, flowers all 
male or the lower female; pedicels *15-2 inch long, clustered, 
many together, with minute bracts at the base. Male flowers 
about -1 inch across, globose; sex)als 4-5, membranous, orbi- 
cular, concave, imbricate; petals 0; dish of lobulate glands 
eonnate into a Ioav ring; stamens 15-20, free, anther-cells ad- 
nate for their whole length to the edge of a flattened orbicular 
connective, confluent ; pistillode 0. Fiemale flowers subsessile ; 
sepals 5, ovate, acute, crenate: petals 0: disk short, cupular,* 
crenate : ovary usually 3-celled, 3-lobed, densely hairy ; ovules 
1 in each cell; styles stout, 2-fid, not fimbriate or papillose. 
Capsule -3-4 inch long, 3-lobed, slightly pubescent or gla- 
brous, breaking up into 3 two-valved cocci, supported by the 
persistent but not enlarged calyx, pedicel *2 inch long, de- 
flexed. 5, montanum, Mtiell, Arg. 

Sub-ETinaalfiyaii tract from Kashmir eastwards. Salt Range. ISTot 
common. A plant of fire-lines, road-sides, etc. In flower or fruit all 
the year round. 

17. JATROPHA, Linn. 

(From the Greek iatroSn a physician, and trophe, food; I'eferring 
to the inedieinai properties. Distrib. Species 70; chiefly Tropical 
American.) 

Jatbopha Cttbcas, Linn. Sp. PI. (1753) p. 1006. — A large 
deciduous soft-wooded shrub or small tree, juice sticky opa- 
lescent. Leaves alternate, 4-6 by 3-5 inches, broadly ovate, 
cordate, acute, usually palmately 3- or 5-lobed, glabrous, base 
7-nerved; petiole 3-9 inches long; stipules 0. Plowers *3 incH 
across, yellowish -green, in loose axillary eymose panicles 2-5 
inches long; peduncles and pedicels more or less tomentose; 
bracts up to *4 inch long, linear. Maleflowetrs; calyx 45 inch 
long, deeply S-cdeft, lobes elliptic, obtuse, imbricate; corolla 
one and a half times.as long as the calyx, campanulate, villous 
within, lobes 5; disk of 5 large glands; stamens 10, biseriate, 
filaments of the inner series connate half-way up ih a central 
column, anthers oblong, apieulate, erect; pistillode 0. Pemalo^ 
Bowers; calyx *2 inch long, lobes ovate, acute; corolla scarcely 
exceeding the calyx; disk as in the male; ovary 3-celled; 
ovules solitary in each cell, pendulous; styles connate at the 
base; atigmas large, lanceolate. Fruit 1 inch long, ovoid, 
black, breaking up ihto 3 two-valved cocci. Seeds ovoid- 
oblong, dull brownish-black, *7 ,inch long. Phasic-nut ^ 
Vem. Japtol^ (Ka.), 

Indigenous to Tropical America. Cultivated iri the Suh-Himftlayan 
tract and occasionally in the plains. Completely naturalized in the 
Kangra District. The plant is in Kangra much used for making hedges 
as it roots very readily from cuttings^ put in during the rains provided 
terminal shoots are used {i.e.y not pieces cu't at both ends). It is not 
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eaten by goats or cattle and seedlings spring up readily '^^benever tbe 
seeds get covered by soil. It likes a fairly moist situation but stands 
periodic drouglats well. Owing to the ea^se with whicb it can be pro- 
pagated this plant is worth trying for afforestation works in the Sub- 
Himalayan tracts bnt it will not stand very dry situations in the plains. 
It would only be of use for shade under whioli other more valuable 
plants could be grown as it is useless for fuel or timber. The seeds 
yield an oil which is violently purgative. In flower or fruit all the 
year round. 

Jateofiia GOSSTPiFOLiA, JAnn. — A soft-wooded erect shrub 6 Feet 
high. Leaves alternate, 2-4 inches long and broad, deeply 3; or 5- 
lobed, the margin closely set with stipitate yello^v glands; petiole 2-4 
inches long,' hearing long-stipitate glands; stipules capillary, multma, 
glandular. Flowers small, red, in glandular corymbose cymes. Bracts 
and sepals glandular-ciliate. Stamens 10-12, monadelphons. Capsule 
-o inch long. 

Native of Brazil. Cultivated in gardens occasionally. Grows 
spontaneously on the banks of the Sutlej above Rupar from Dihrpur 
to Nurpur and is self-sown on the Bidge at Delhi. The young foliage 
Ss a handsome dark-bronze color. The leaves are not eaten by goats. 
Gets nipped by frost in Lahore. 

IS RIGINUS, Linn. 

(From the Latin nclnus, a tick; the name was given by the older 
botanists owing to the supposed resemblance between that animal and 
the seed. Distbib. Species only the following, probably originalb^ 
African now naturalized in all warm countries.) 

Richtts commukis, Linn. Sp. PL (1753) p. 1007. — An 
evergreen soft-wooded shrub or occasionally a small tree. 
Leaves alternate, 9-18 inches long and broad, 7- many-lohed, 
palmate, peltate, lobes acuminate, serrate, teeth irregular, 
blunt ; petiole stout, about as long as the blade ; stipules 1 inch 
long, connate, leaf-opposed, caducous, leaving an annular 
scar. Flowers large, in terminal subpanicled racemes, monoe- 
cious, apeialous, the upper flowers female, the lower male. 
Male flowers; calyx 3-6-partite, lobes membranous, valvate; 
disk 0 ; stamens very numerous up to 1,000, arranged on about 
6-8 repeatedly branched filaments, anthers globose, the cells 
separate; pistillode 0. Female flowers congested ; 'calyx spatha- 
ceously splitting, caducous ; disk 0 ; ovary 3-oelled ; ovules 1 in 
each cell; style short or long, 2-fid, plumose. Fruit an echi- 
nate capsule, *8 inch long excluding the soft spines, breaking 
. up into 3 two-valved crustaceous cocci. Seeds oblong, smooth, 
mottled. Castor oil. Tern. Aranc?. 

Naturalized in the Sub-Himalayan tract up to 4,000 feet and in 
the adjacent plains. Not very common. Usually near villages. Pre- 
fers a sandy soil such as is found along streams and rivers but also grows 
in very dry barren places. Apparently not damaged by cattle or goats. 
Often cultivated in gardens and hedges and many different varieties 
are seen. Some have bluish glaucous stems and others bright crimson 
leaves, stems and petioles. The seeds are very poisonous but yield the 
well-known medicinal castor-oil which is much used for lubrication. 
The plant is of very rapid growth on loose porous soil but is short-lived. 
Flowers at various seasons. 

, . RHAMisroiDES, MufM. Arg. — ^An evergreen shrub 4-ft feet 

high. Leaves alternate, distichous, close-set, ‘7-1 inch long, elliptic* 
ovate or suborbicular, glabrous; petiole *1 inch long; stipules short, 
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setaceous. Flowers monoecious, minute, greenisli, in £ew-iiowered axil- 
lary clusters; petals 0; disk 0. Male flowers; calyx turbinate with 6 
minute inflexed teetL; stamens 3, filaments united in a column, anthers 
linear adnate to the column; pi&Lillode 0 Female flowers; calyx cam- 
panulate, 6-lobed, somewhat enlarged in fruit; ovary 3-eelled, truncate; 
styles minute. Berry *2*5 inch diameter, red, globose, containing 3 
two-seeded pyrenes. 

Indigenous to the wanner parts of India. Cultivated in gardens 
in the plains. A very ornamental foliage plant almost hardy in 
Lahore, occasionally gets cut back by frost. 

xIleueites moluccana, Willd , — A large evergreen tree with smooth 
grey bark. Leaves alternate, 4-12 inches long, ovate, rhomboid-ovate 
or ovate-lanceolate, entire, or broader and palmately 3-7 lobed, stellate- 
ly hairy when young; petiole 2-2*5 inches long, 2-glandular at the ax>ex. 
Flowers monoecious, *4 inch across, in manj^-flowered fcermiiia] panicles. 
Male flowers; calyx sub-globose, velvety, usually splitting^ into 3 val- 
vate segments *1 inch long; petals 5, ob ovate-oblong, **25 inch long, 
bearded within; stamens 15-20, on a conical torus, the 5 outer opposite 
to the petals, alternating wuth 5 disk-glands; pistillode 0. Female 
flowers; perianth as in the male; disk much reduced; ovary 2-celled, 
hispid ; ovules 1 in each cell ; styles with 2 linear arms. Fruit a drupe 
2-2*5 inches diameter; subglobose, fleshy, olive-colored, containing 1-2 
large oily seeds. The Indian Walnnt, 

Indigenous to Malaya and the Pacific Islands. Cultivated in the 
plains. A handsome tree, grows well in Lahore. The seeds are edible 
and yield an oil used as a drying oil for paint. The seeds do not 
germinate tiU the second year after sowing. Flowers ; April, May. 

Croton OBLONUiEonrcrs, Boxh. — k. small deciduous tree, young leaves 
and inflorescence dotted with shining stellate scales. Leaves alternate, 
6-12 inches long, oblong, elliptic or ovate-oblong, subeoriaceous, more 
or less toothed or repand; petioles *5-2*5 inches long. Flowers mon- or 
dioecious, green, in axillary and terminal racemes 5-12 inches long. 
Male flowers *3 inch across; calyx nearly *2 inch long, scaly, 5-fid; 
petals *5, elliptic-lanceolate, woolly; disk of 5 rounded glands; stamens 
10-12, on a hairy torus, free ; pistillode 0. Female flowers ; sepals and 
petals similar to the male; disk annular; ovary 3-celied, scaly; styles 
3, each 2-partite. Capsule *4 inch diameter, globose, B-lobed, scaly. 

Indigenous to Oudh and most parts of India, Cultivated in 
gardens in the plains. A handsome tree, leafless for a short time only, 
the leaves turning bright red before falling. Flowers* April. 

Exocecaeia bioolor, Sassh. — ^An evergreen shrub 4-6 feet high. 
Leaves opposite, 3-4 by 1-1*3 inches, oblong acuminate, serrulate, glab- 
rous, olive-green above, crimson beneath ; petiole •2-*3 'pch long. Flow- 
ers minute, inconspicuous, the female 2-3 together ii*.. ainr.i’ or 

terminal racemes. 

Cultivated in gardens and as a pot plant in the plains but does 
not do very well. Does fairly well in Charaba. Easily recognized by 
the color of its foliage. Only the female plant appears to be in 
cultivation. It is a native of Java. 

Stnabenium Granth, EooJi . /. — small tree 8-10 feet highj deci- 
duous, branchlets stout succulent. Leaves alternate, 3-7 by 1-2*5 inches, 
oblanceolate or obovate, entire, fleshy, minutely ciliate, otherwise gla- 
bro'fts, pale-green with darker veins, tapering from above the middle 
to a stout petiole *l-*3 inch long. The apparent flower ‘3 inch across, 
consisting of an entire ciip-shaped red involucre with a rim-like gland 
surrounding* an inner series of 5 fringed inflexed lobes. Male flowers 
consisting of a solitary stamen as in Buphorhia, with the female 
flowers or in a separate inYolutrum. Female flower reduced to a naked 
ovary as in Wuphorlia. 



464 


laXKIV. TJBTIOACB-aB. 


Indigenotis to Tropical Africa. Cultivated in gardens in the plains.. 
Grows readily from cuttings. 

Pbdilanthus tithymat.oideSj Poit , — An evergreen succulent spar- 
ingly branched shrub about 3 feet high, juice copious, milky. Leaves 
1-2 inches long, ovate, entire, thick, midrib prominent beneath, sub- 
sessile. The apparent flowers *3 inch long, in terminal crowded cymes, 
involucre slipper-shaped. Male flowers 20-30 together, consisting of a 
solitary pedicelled stamen as in Euphorbia. Female flower long-pedi- 
celled,' central, solitary, declinate, reduced to a naked ovary as in 
Euphorbia. 

Indigenous to S. America. Occasionally grown in gardens for 
borders of paths or as a pob plant. 

LXXXIV. URTICACE/E. 


Herbs, sbrubs or trees, usually witli strong bast fibres^ 
often with milky juice. Leaves nsnally alternate, often ob- 
lique or S-nerved ; stipules various. Flowers small or minute,, 
bisexual, polygamous or more often unisexual, mon- or dioeci- 
ous, in cymes or clusters or crowded on the surface of a fleshy 
or hollow receptacle ; bra/cts usTially small or 0, sometimes iii- 
volucrate. Perianth' simple, calyfcine, equally or unequally 
lobed or partite, lobes or segments imbricate or valvate. Sta- 
mens as many as and opposite the perianth-lobes or fewer; fila- 
ments usually free, erect or inflexed in bud ; anthers 2-celled. 
Pistillode small or 0. . Ovary superior, 1-celled ; ovules soli- 
tary, erect or pendulous ; style often excentric, simple or 2-fid 
with stigmatose arms or stigma sessile, plumose or penicellate. 
Fruit a drupe or samara or of small free achenes or compound 
as a confluent mass of perianths and pericarps. Distrtb. 
A large family; chiefly tropical. 


A. Plants with watery juice. 

T. — Fruit a samara ; leaves not 3-nerved. 
Leaves serrate; cotyledons flat ... 1. 
Leaves entire: cotyledons folded ... 2. 
II. — ^Fruit various, never winged; leaves 
3-nerved (ForsJsohlea obscurely 3- 

nerved.) 

1. Trees; fruit a drupe. 

Leaves and shoots usually 
smooth or softly hairy; sepals 
imbricate ... 3. 

Leaves and sboots usually very 
rough ; sepals induplicate-val- 
vate 4. 

2. Shrubs, fruit dry or succulent, 
never drupaceous., 

(a) Flower clusters arranged 

in spikes ... 5. 

(b) Flower clusters arranged 

in panicles ... 6. 

(c) Flower clusters axillary. 

(i) Flowers not involu- 
crate; leaves acute or 
tailed, the larger over 
3 inches long. 


Ulmus. 

Rolopfelea. 


Oeltis. 

Trema. 

Boehm eria. 
Maoutia. 
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Fruit dry; stigma fili- 
form ... 7. Fouzohia. 

Fruit succulent; stig- 
ma sessile not fili- 
form. 

Leaves ovate or 
elliptic, green 
beneath ... 8. Villehrunea. 

Leaves oblong-lan- 
ceolate, white be- 
neath ... 9. Behregeaiia, 

(ii) Flowers involucrate ; 
leaves obtuse, *5-1 inch 
long ... 10. Forshohlea. 

B. Plants with milky juice. (In some not 
copious and best seen by breaking the 
petiole.) 

I, — Fruit a syncarpium formed from 
many flowers with their perianths 
and often with the bracts and re- 
ceptacle. 

1. Male flowers in catkin-like 

spikes. 

Boot-suckers copious; female 
flowers in globose heads; 
leaves often opposite ... 11. Broussofbetia. 

No root-suckers; female flow- 
ers in ovoid or cylindric 
spikes; leaves always alter- 
nate ... 12, Morus, 

2. Male flowers arranged like the 

female on the inside of a hol- 
low receptacle (fig) ... 13. Fieus, 

II. — ^Fruit the product of one flower; 
leaves rough; ipale flowers in 
small globose heads ... 14. Sirebtus. 

1. UlmuSiLinn. (Th^ Elm)* 

(The Latin name of the Elm.) 

Deciduous trees. Leaves alternate, ^sticUotus, serrate, 
penninerved ; stipules lateral, rcrnius, yanabis in ske. Plow- 
ers bisexual or mostly male, in clusters from tlio leaf-scars. 
PeErianth campanulate, 4-8- usually 6-lobed, imbricate. Sta- 
mens as many as perianth-lobes, erect in bud. Ovary com- 
pressed; ovule pendulous; style shortly 3-fid or 3-partite,i 
Ibanches stigmatose within to the base. Fruit a nut winged 
all round, wing obliquely orbicular, reticulate. Distbib. 
Species about 16 ; North temperate reipons. 

Mature leaves scabrid above, usually very 
oblique at the base; pedicels longer than 
the perianth; ovary and young fruits 
glabrous or nearly so. No root-suckers ... 1. 7T, 

Mature leaves smooth, subequai or slightly 
oblique at the base; pedicels shorter than 
the perianth; ovary and young fruits 
villous. Suckers' freely -.-2. Ul 

HR 
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1, TT t.m tts Wailichiana, Planch, in Ann. Sc. Nat. s^. 
S, X (1848) p. 277.— A large tree, bark rough, shoots more oi 
Iras pubescent when young. Leaves usually 3-6 inches long, 
elHptilc, elliptic-oblong or obovate, long-acuminate, soabrid 
above, pubescent or glahrate beneath, base usually very ob- 
lique ; lateral nerves prominent, parallel, 16-20 pairs, each end- 
ing in a large tooth the outer edge of which is serrate ; petiole 
-2-4 inch long, pubescent. Flowens numerous, in very short 
congested racemes, forming globose fascicles on the leafleii 
branches ; pedicels -2 inch long, jointed one-third the way up, 
the lower portion pubescent. Perianth rather over •! inch' 
long, narrowed into the pedicel ; lobes 5-6, ciliate, obtuse, 
about as long as the tube. Ovary slightly hairy. Samara *6 
inch long, orbicular, glabrous or nearly so, contracted suddenly 
into a short stipe longer than the perianth. Big-leaved Elvu 
‘Vem. Kdin (Haz.) Moral, 'Moreen (Eu.). 

Himalaya 6-10,000 feet from the Indus to Nepal. Also Trans- 
Indus but there apparently less common than other species. Usually 
a large tree with straight little-branched trunk and not producing root- 
suckers. The wood is yellowish-brown with a handsome grain and 
takes a beautiful polish. Tt would he an excellent furniture wood but 
is not available in large quantities and is in inaccessible localities. 
Found ill moist ravines and patches of broad-leaved forest. It is much 
lopped for fodder. Flowers : March — ^April. 

2. Ulmus iiiEViGATA, Boyle, lllustr. Bot. 'Bimal. (1839) 
p. 341. — A medium-sized or large tree, usually minutely pube- 
scent when young and villous in. the leaf-axils. Leaves 1*5-4 
inches long, the smaller broadly ovate, the larger elliptic-ob- 
long, acuminate, smooth above, glabrous beneath when mature 
except for tufts of hairs in th'e axils of the nerves, usually 
slightly oblique at the base; lateral nerves 10-14 pairs, each 
ending in a large tooth the outer edge of which is serrate; 
petiole *1-3 inch long. Flowers numerous in dense sessile 
fascicles ; pedicels *03 inch long (-1 inch long in fruit, jointed 
one-third the way up). Perianth *12 inch long jointed on to 
the pedicel (the base of the perianth-tube lengthening after 
flowering and leaving the joint below the middle), lobes 6, ob- 
tuse. Ovary and style densely villous. Samara (unripe) *3 
inch long, elliptic, tipped by the large styles and contracted 
into a short stipe not longer than the perianth, very hairy es- 
pecially on the edges. TJ. villosa, Brandis, Ind. Trees, fig, 
185. Small-leaved Elm. Yem. Mannu (Haz.) Marn (Eu. 
Bash.). 

Himalaya 3,600-10,000 feet from the Indus to the Jumna. Also 
in Baluchistan fcultP). In Hazara it is found usually at low elevations 
and is often cultivated. The seed drops before ripening and the tree 
is probably propagated by suckers which it produces freely. Fn Chamba 
it is not a forest tree but is found near cultivation. In Hulu 
•and Bashahr it is cultivated and lopped for fodder. It is perhaps not 
indigenous as it has not been collected with ripe fruit, and it is possi- 
ble that it is maintaining itself by vegetative reproduction as does 
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17. campestris in England, Keaches a very large size on good soil and 
is more branched and more leafy than U. Wallichiana. Flowers: Feb- 
ruary — ^Mareh. 

Ulmus oampbstris, Linn . — tree with the foliage of U. Walli- 
ehiana but the leaves usually rather smaller and with fewer nerves. 
The inflorescence resembles that of U. IcBvigata. The samara is glab- 
rous. The Common Mm (of England). 

Indigenous to Europe and Western Asia. Cultivated at Ghoragali, 
Rawalpindi District. The twigs often have wings of cork as may be 
seen at Ghoragali. It produces root-suckers freely, and for this reason 
might be useful for filling up firewood coupes in the hills. It suffers 
somewhat from snow-break. 

2. HOLOPTELEA, Planch. 

(From the Greek holes, entire, and ptelea, the Elm ; the tree differs 
from Ulmus in having entire leaves. Distrib. Species only the follow- 
ing in India, Ceylon and Cochin China.) 

HoX(OPtei.ea iNTEGRiPoiiiA, Planch. in Ann. So, Nat 
8, X (1848) p. 266. — A large deciduous tree, bark pale-grey 
nearly smooth, young shoots pnbesicent. Leaves alternate, 2-4 
by l*5-2'5 inches, elliptic, acuminate, entire (or in young trees 
and seedlings toothed), baise rounded or subcordate, glabrous 
above, often pubescent beneath when young; lateral nerves 
5-8 pairs; petiole -2-4 inch long; stipules linear, caducous* 
JFlowers green, bisexual or male, in very numerous fascicles or 
short racemes on the leafless braniches at the leaf -scars. Peri- 
anth of 4-8 sepals, *07—1 inch long, pubescent, imbricate. 
Stamens 4-8; anthers pubescent. Ovary long-stipitate, com- 
pressed ; ovules pendulous ; style 2-fid, the branches stigmatose 
within to the hase. Samara 1 inch diameter, nearly orbicu- 
lar, on a slender stipe *1—2 inch lopg, pedicel -2-3 inch long, 
jointed below the scars left by the fallen sepals and stamens,' 
wing membranous veined notched between. the styles. Indian 
Elm. Vern, Eajdin (Ka.) Pdpri (Siml,). 

Suh-Himalayan tract from Jammu eastwards. Common in Kangrrf 
at low elevations. Much lopped for fodder. Often grown as a roadside 
tree for which purpose it is excellent. It is grown in the plains of the 
East Punjab and is common near Delhi, hut in Lahore it suffers con- 
siderably from frost. When well grown it is a handsome shady tree re- 
quiring little moisture and reaching a large size, but on poor rocky 
ground it is a medium-sized or small tree &*anchy, crooked and often 
hollow. The growth is fast. The wood is yellowish-grey, moderately 
hard, it is not used. Flowers : February — ^March, when leafless. 

3. CELTIS, Linn. 

(A classical name used by Pliny for the Lotus.) 

Trees or shrubs usually unarmed. Leaves alternat#, 
usually oblique and 3-nerved; stipules small, caducous. 
Mowers polygamous, in axillary or lateral cymes or the fertil# 
flowers solitary. Perianth calycine 6 (-4)-partite, the segments 
imbricate. Stamens 5 (-4), erect in bud, in male flowers 
inserted round a rudimentary ova:^ which is inserted on a’ 
hairy disk. Ovary sessile on a hairy disk; ovule pendulous; 
style-armis two, long, stan.t, plumose. Fniit an ovoid or 
globose drupe, endocarp bony usually rugose, Dtstuib. 

h:h2 
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Species about 70; many of them separated by very indefinite 
characters ; temperate and tropical, chiefly in the northern 
hemispliere. 

In the following descriptions the size of the leaves refers to those 
on hrpnches. On sterile shoots and young plants the leaves 

are 1. relatively narrower and more hairy than on mature 

plants or fertile shoots. All species are much lopped for fodder, Vern. 
!BatkaraT^ hat Jcar (West Punjab); hharak hhirh (Central and East 
Punjab). 

Ovary and young drupes seated on a hairy 
diskj pilose towards the stigma, otherwise 
glabrous. 

Leaves caudate-acuminate. 

Leaves sharply and coarsely serrate; 

drupes ellipsoid, purplish-black 1. C. emiiralis. 

Leaves serrate or subentire; drupes 
globose reddish-brown or olive ... 2. G. ietrcmdra. 

Leaves acuminate but not caudate, 
sharply serrate rhomboid-ovate ; 
drupes globose ... 3. C, cmeasica. 

Ovary and j’^oung drupes densely toinentose 4. G. erioearpa. 

1, Oeltis aUkSteaeis, Linn. Sp. PI. (1753) p. 1043. — * 

A large deciduous tree witt smooti. grey bark, twigs pi"'be‘5icert 
jwlieB -quit© young, soon becoming glabrous. Leaves S-c by 
1*7-4 inches, usually ovate or elliptic, coarsely serrate from 
near the base to the caudate-acuminate apex, glabroxis above 
when mature, glaucous beneath and glabrous or pubescent on 
the main nerves, lateral nerves about 3 pairs, of which the 
lowest arise from the base; petiole •4-‘7 inch long. Flowers 
small, greenish. ovate, fringed with woolly 

hairs. Ovary '':nbir*r..s excepx; in the upper where it 

IS narrowed into a short hairy style. Brup© *5 inch long, 
ellipsoid, purplish-black; peduncle 1-1-3 inches long; stone 
ridged, the ridges forming an open and irregular net-work, 
C. Gusiralis. Hook. f. in FI. Brit. Ind. ex parte. C. caucasioa, 
OPlanchon in DO. Prodr. SYII p. 170 ex parieu 'O. 

Royle. 

Himalaya 5-10,000 feet from Afghanistan to Kumaon. A tree 
of moist forest, common. Usually dries a dark-grey or greyish-black 
Best recognized by its large coarsely serrated leaves and long pednncles 
as compared with the other Indian species. The common form 0. 
alpina^ Hoyle, diners from the European tree in having relatively 
broader leaves which are glabrous or nearly so beneath and ellipsoid 
fruits.^ I consider this the extreme eastei-n form of O, audralis It 
23 variable some 'Specimens from Afghanistan and Baluchistan having 
narrower leaves somewh'*^ ^eneath and one of Thomsons 

from Kfshtwar being :.i * ' ' beneath as in the European 

form. Flowers: April — May. 

2. Oeltis teteaediu, Boab. ' Hort . Bmg . (1814) p. 21.-- 
A large deciduous tree witK smooth grey bark, twigs glabrous 
or tomentoee when young. Leaves 2-5-4 hy 1-1-7 inches, ovate 
or ovat«-lauceolate or -oblong, oblique, usually serrAte from 
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abov^ tEe naiddle to tEe base of tEe caudate apex, usuallj; 
glabrous on EotE surfaces wEeu mature, lateral nerves 3 pairs 
tEe lowest basal; petiole -2-4 incE long. Flowers small pale 
yellowisE-green. PeriantE-segments elliptic, fringed and 
woolly on tEe margin. Ovary pilose at tEe apex; style U, 
Drup'e *3 incE diameter, globose, orange-red when ripe; 
peduncle *5—7 incE long; stone reticulately rugose. 

Outer Himalaya ascending to 6,000 feet from Kishtwar eastwards, 
usually in warm places. BeacEes 100 feet in height and 16 feet girth 
in Chamba. Commonly cultivated in the plains and does ■^vell. 

The cultivated plant has olive-colored drupes and is a form 

from Nepal, hut except in the color of the fruit it seems to axfter in no 
way from the wild plant. .Quite frost-hardy^ and does well in Clianga 
Manga where there are a few self-sown plants in the plantation. The 
leaves dry a peculiar brown on the lower surface. Flowers : March. 

3. Ceetis cattcasica, Willd, m Linn, Sp, PI, ed, iv 
(1805) p. 994.. — A small deciduous tree witE smootE grey bark, 
twigs pubescent wEen young. Leaves 2-3 by 1-1-5 inches, 
rEomboid-ovate, usually very oblique, serrate" from near tEe 
base to tEe acuminate apex, glabrous or scabrid witE adpressed 
Eairs above wEen mature, more or lesspubescent, especially on 
tEe^ nerves beneatE, lateral nerves 2-3 pairs tEe lowest basal ; 
petiole *2-4 inch long. Flowers small, greenish. l*eriantE- 
segmenbs oblong, glabroxis, lacerate at the apex. Ovary 
pilose at the apex; style hardly any. Drupe -4 inch diameter, 
subglobose, deep redclisE-brown when ripe; peduncle -6- -8 inch 
lonp ; stone reticulately rugose. (7. cattcasica, Planch, in DC, 
Prodr. XYII p. 170 parte • 

Himalaya in the inner arid valeys. Kunawar, Pangi. The only 
Punjab specimens in herb. Kew are from Kunawar and are in fruit. 
The specimens in Herb. Debra is also in fruit, it is from Pangi. TEe 
description of the flowers has been made from Hohenacker^s specimens 
from Georgia in the Caucasus. It is best distinguished from 0, alpina, 
Boyle (i.e. the common Himalayan form of 0. avsfralif^, Linn.) by its 
smaller leaves, globose fruits on shorter peduncles and by the 

glabrous perianth segments. T refer these Himalayan spG"‘imoiis to G. 
caucasica, Willd. with some hesitation, as I think that when better 
known they may prove to belong to a new species allied to C, caucajiica 
or may even be forms of C. alpina, Boyle reduced by dryer conditions, 

4. Celtis ERiocAUPA, Decno, in Jacquem, Voy, Bet, 
(1844) p. 160, t. 152. — A small deciduous tree with smooth 
grey bark, twigs pubescent when young. Leaves 2-3*5 by 
1-1*6 inches, ovate or lanceolate, slightly or not at all oblique, 
subentire or serrate from the middle to the base of the usually 
caudate apex, the teeth often distant and irregular, slightly 
silky when quite young, glabrous when mature,^ lateral nerves 
1-2 pairs above the prominent basal pair; petiole •2--4 inch 
long. Flowers small, greenish. PeriantE-segments elliptic- 
ovate, silky outside, woolly witEin. Ovary densely tomentose; 
style 0, Drupe densely tomentose wEen young or nearly 
glaErous (not seto ripe) ; peduncle *5-1 incE long. 

Outer Himalaya from the Jndus to Kumaon, ascending to 6,000 
feet. Salt Range, Baluchistan. Best recognized apart from its 
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tomentose ovary "by its prominently 3-nerved leaves and obscure secon- 
dary veins which are not raised on the lower surface of the leaf when, 
dry and by the irregular toothing and usually prominent caudate 
tip to the leaf. This species should be tried in irrigated plantations. 
Flowers: February — ^March. 

4. TREMA, Lour. 

(From the Greek trema^ a hole; referring to the minutely pitted 
itone.) 

Trees or shrubs. Leaves alternate, serrate, 3-7-nerved;^ 
stipules caducous. Flowers monoecious, dioecious or polyga- 
mous, 111 small axillary cymes. Feriantb. calycuie, sei)als 4-0, 
induplicate-valvate or subimbricate. Stamens 4-6, erect in 
bud, exioeeding the perianth. Ovary sessUe; ovule pendu- 
lous; style terminal, arms 2, linear. Fruit a small ovoid 
drupe; endocarp hard. Disthib. Species about 20; tropical 
and siib-troiiical. 

Leaves rough on both sides; male cymes 
compact, not longer than the petiole ... 1. T. politoria. 

Leaves softly tomentose beneath ; cymes 

spreading, longer than the petiole ... 2. T, orientalis. 

1* Tuema politobia. Planch, in Ann. Sc, Nai. sir. 3, 
X (1848) p. 326. — A small tree 15 teet high, branchleta scab- 
rid. Leaves 2-6 by -S-l'S inches, oblong or ovate-lanceolate, 
acuminate, serrulate, base rounded or snbcordate, subcoriace- 
ous, very hard and scabrid on both sides, base 3- or obscurely 
6-nerved; petiole •2-*4 inch long; stipules -4 inch long, linear. 
Flowers minute, greenish, cymes of male flowers as long as or 
shorter than the petiole. Male flowers ; sepals less than •! inch 
long, elliptic-lanceolate, margins woolly. Pistillode glabrous^ 
truncate, on a woolly torus. Female flowers ; sepals as in the 
male but rather smaller and acute. Staminodes 0. Ovary, 
glabrous, exserted, on a woolly torus. Drupe *1—16 inoh long^ 
seated on the persistent calyx. 

Suh-Himalayan tract and outer Himalaya ascending to 3,000 feet 
from the Rawalpindi District eastwards. Salt Range. A plant of 
very rapid growth. Found on landslips along the hanks of ravines, also 
on the edges of streams. It is common fringing the Jhelum in the 
Rawalpindi District and extending up the side streams. Wood fairly 
hard, brownish. The bast fibres are used for making ropes. The leaves* 
are exceedingly rough and can be used instead of sand-paper. The tree 
should he tried for afforestation in places like the Hoshiarpur Siwaliks. 
Flowers: April — June. 

2. Tbema okientalis, Blume, Mus, Bot. II (1866) p. 62. 

* — A small tree reaching 30 feet, branchlets pubescent. Leaves 
3-6 by 1-2-6 inches, ovate or ovate-lanceolate, caudate-acumi- 
nate, more or less scabrid above, white- or silky-tomentose be-^ 
neath, base 3-7-nerved, often cordate; petiole -2—5 inch long; 
stipules -2 inch long, >^lky, acute. Cymes lax, spreading, 
longer than the petioles. Otherwise aa for ►jT, politona. 

Xangra District (according to Lace^s list in the Xangra W'orking 
Plan). I have seen no Punjab specimens. This plant much resembles- 
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T, politoria but in that species tlie mature leaves are at most slightly 
hairy on the main nerves beneath, never tomentose. Flowers : April — 
June (in Dehra Dun). 


5. BCEHMERIA, Jacq. 

(In honor of G. R. Bcehmer, a German botanist of the 18th cen- 
tury.) 

Shrubs or small trees. Leaves alternate or opposite^ 
toothed, 3-iierved; stipules usually free, deciduous. Flowers 
monoecious or dioecious, in unisexual axillary spicate or pani- 
culate clusters; bracts small, scarious. Male flowers; peritotH 

3- 5-lobed or -partite, valvate; stamens 3-5, inflexed in bud; 
pistillode clavate or globose. Female flowers; perianth, tubu- 
lar, 2-4-toothed, sometimes angled, winged or swollen in fruit; 
pvary included; ovule erect; stigma filiform, persistent. Fruit 
a (crustaceous achene at first closely invested by the perianth,' 
at length free. Distrib. Species about 45; chiefly tropical. 

A ihrub. Leaves opposite ... 1. platyphylla, 

A tree. Leaves alternate ... 2. B, rugulosa. 

1. Bcehmeria platyphtiiLa, Z>. Don, PtoAt. FI. Nep. 
^1825) p. 60. — A. shrub usually 3-4 feet high, occasionally 10 
feet, bark fibrous, dark-brown. Leaves opposite, 3-9 by 2-5-T 
inches, broadly ovate or suborbicular, acuminate or shortly 
caudate, regularly dentate, base rounded truncate or cordate,* 
more or less rough and sfcabrid on both sides ; petiole 1-8 inchea 
long. Flowers nearly white, in clusters forming interrupted 
axillary spikes often longer than the leaves, males and fe- 
males in separate spikes on the same or on different plants,. 

4- merous in both sexes. Achenes *05 inch long, pale-brown, 
compressed. 

Sub-Himalayan tract and outer Himalaya from the Ravi east- 
wards. In moist shady places, roadsides, banks of streams, &c. As- 
cends to 5,000 feet in the outer hiUs. The bark yields a strong fibre. 
Flowers: July — ^September. 

2. Bgehmeria RtTGULOSA, W edd. in Ann. Sc. Nat. sir, 4 
I (1854) p. 200. — small tree or large shrub, bark on old stems 
dark-brown, rough. Leaves alternate, 3-6 hy 1-2 inches, el- 
liptic-oblong or -lanceolate, acute, or acuminate, crenate or 
blusntly serrate, glabrous and dark-green above, pale and vel- 
vety beneath, longitudinally 3-nerved almost^ to^ the tip, the* 
nerves penniveined, the lateral veins of the midrib anastomos- 
ing in a marked manner with those on th'e inside of the two 
side nerves, the lateral veins on the outside of the side nerves 
joined by an intramarginal veih running close to the edge of' 
the leaf; petiole •5-1*5 inches long; stipules connate betweeif 
the petiole and the stem. Flowers dioeoions, in clusters, each 
cluster in the axil of a cordate bract, the clusters arranged in 
simple axillary spJikes 2-6 inches long. Achene® *08 inch long,* 
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elliptic, narrowed at both’ ends, compressed, ciliate towards 
the top. 

Sub-Himalayan tract from tlae Ravi eastwards. Frequent in the 
Bhatiyat Wazirat of Chamba at 3-4,000 feet. Common in the 
Simla Hills near Kalka. The tree is quick-growing and produces a 
smooth red even-grained wood excellent to work and used for carving 
howls, cups, etc. Grows well on steep ground, but is probably not easy 
to grow artificially, owing to the minute size of the seed. Flowers: 
July — September. 


6. MAOUTIA, Wedd. 

(In honor of Dr. E. Le Maout, wlio interested himself in all branches 
of natural history and particularly in botany. Distrib. Species 8; 
India, East Indies and Polynesia). 

Maoutia Puya, Wedd. in Ann. Sci. I^at. s^r. 4, I (1854) 
p. 193. — A shrub 6-8 feet bigb but often less, branches hairy. 
Leaves alternate, 3-6 by 1*5-3 inches, elliptic, candate-acnmi^ 
nate, coarsely toothed except near the base, membranous, 
ecabrid above white iomentose beneath except on the pubescent 
nerves, base 3-nerved; petiole 1-6 inches long, slender, pube- 
scent; stipules connate, lanceolate, deeply 2-fid. Flowers 
monoecious or dioecious, minute, in small globose Jieads arranged 
in slender axillary dichotomous panicles about 1 iinch long, 
Male flowers : perianth 5-partite, segments valv<ate, hairy out- 
ride ; stamens 5, inflexed in hud. Female flowers : perianth 0 ; 
ovai^ 1-celled ; ovule erect ; stigma penicillate, Achene minute, 
ovoid, hispid. 

Sub-Himalayan tract and outer Himalaya a scon dine; to 4,500 
feet from the Ravi eastwards. Hot common. Naxni Khud, Chamba, 
growing on steep rocky ground. The bark yields a strong white fibre 
which can be used for twine, etc. Flowers : July — October 

7. POUZOUIA, Gaud. 


(In honor of P. M. O.de Pouzolz, a French botanist of the 
^ntuiy. Distrib. Species about 35; mostly in the tropics of the 
Old World.) 


POTTZOIZIA YisawEA, WcU. in DC. FroS/r-. XVI i (1869) 
p. 228,— 'An erect shrub with slender branches, pubescent or 
•tn^s&. Leaves alternate, 2-6 inclies long, lanceolate, ovate- 
or oblong^lanceolate, candate acnminate, dentate witt large 
teeth, smwtn or somewliat rongh' above, etrigos© on tie nerves 
beneath ; basal ne^es 3, extending more than half the length 
ot the ieaf; patioie -fl-g inches Jong; stipuios -Ifi iuch iong. 
miquely ovate, n'c-rrircta, membranons, with a bairy midriE 
h lowers mxnnte, nsnally monoecions, in dense axillary clnsteTS 
with nnmerons ovate bracts, Male flowers ; perianth i-nartito 
wgments valvate, singose outside; stamens 4, inflexed in bnd 
SS flowers; perianth ovoid, narrowed at 'the obscurely 
montti; ovary 1-ceIled; ovules erect; stigma filiform. 
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Valleys in the Himalaya from the Sutlej eastwards (Fide FL Brit,- 
Ind. V, p. 681). I have seen no Punjab speeimens, those so named 
in Herb. Kew. from Chamba being Villehmnea frutescens. The plant 
is variable, in some forms the leaves are grey- or white-tomentose 
beneath. Apt to be mistaken for Villehrunea frutescens which has 
relatively broader more reticulate leaves and a sessile stigma. In 
Villelrunea the flowers are in the axils of fallen leaves whereas in 
Fouzolzia viminea the leaves subtend the flower-clusters, Flowers : 
July — September, 

8. VILLEBRUNEA, Gaud. 

(In honor of Lefevre de Villebrune, a Professor in Paris, who 
translated numerous Greek, Latin and German booK's and was a friend 
of Gaudichaud. Distrib. Species 8; India to Japan.) 

ViiiLEBRUNEA FRUTESCENS, Blume, Mus. Bot. II (1856) 
p. 168. — A slender slirnb witli dark-brown or grey bark, young 
siioots 7. r.^ternate, 3-6 inclies long, ovate 

or ellipv'c^ ■v.c.f' .c-' j..' .i‘ serrate, membranous, somewba'fi 
bispid on botb surfaces, pale but green beneath., base S-nerved,- 
the nerves extending more than half the length of the leaf; 
petiole *5-4: inches long, sleuder; stipules -6 inch long, lanceo- 
late, acuminate, membranous, midrib hairy. Plowers minute, 
dioecious, in lateral clusters in the axils of the fallen leaves. 
Male flowers ; perianth 4-par tite, segments ovate, valvate, hairy 
outside; stamens 4, indexed in hud. Pemale flowers; perianth 
ovoid, narrowed to the obscurely toothed mouth ; ovary 1-cellad ; 
ovule erect; stigma sessile, peltate, fimbriate. Pruit a num- 
ber of achenes half immersed in the thickened fleshy succulent 
white bracts. 

Sub-Himalayan tract ascending to 5,000 feet in the Himalaya from 
the Indus eastwards. Common along rocky banks of streams and 
water channels usually as quite a small shrub but sometiTne*^ 6 feet 
high. The bark contains a strong fibre. Flowers: jMarcii"-SejJT}ember- 

9. DEBREGEASIA, Gaud. 

(Evidently named after a person of whom nothing is known. 
Distrib. Species 5; Abyssinia, S. Asia to Japazi.) 

Debregeasli HxroLEUCA, Wedd. Monagr. (1856) p. 463, 
t. 16, A, f. 10, 11. — ^A large evergreen shrub, young shoots 
grey tomentose. Leaves alternate, 3-8 by 5-2 inches, oblong- 
lanoeolate, acuminate, serrulate, slightly scabrid abpye, whitd 
tomentose beneath, base 3-nerved, the nerves extending more 
than half the length of the leaf; petiiole *2-1 -5 inches lang,- 
tomentose; stipules *3 inch long, membranous, connate^ bet- 
ween the petiole and the stem, tips Irec, midrib hairy. Flow- 
ers dioecious, small, crowded with bracteoles in sessile clusters, 
usually in the axils of fallen leaves. Male flowers; perianth 
4-partite, tomentose outside, segments valvate; stamens 4, 
inflexed in bud. Pemale flowers; perianth ovoid, mouffi 
narrowed, obscurely 4-toothed; ovary 1-celled; ovule erect; 
stigma sessile, resembling a tuft of hairs. Fruit yellowish, 
resembling small raspberry, condsting of a number of 
achenes contained in the flesny perianths. Yem. GhanjUl 
"(Haz.), ^Sidtn. 
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Sub-Himalayan tract ascending to 6,000 feet in the Himalaya, 
from the Indns eastwards. Also in the inner valleys. Salt Eange. 
ntiangg Manga, introduced by canal water. Common in moist or wet 
places. The bark yields a fibre used for ropes. The fruit is edible. 
Flowers : March — ^May. 

10. FORSKOHLEA, Linn. 

(In honor of Petrus Forskal, author^ of the Flora ABgyptiaoo- 
Arabica in 1776. Disteib. Species 6 ; India, Arabia, Africa to Spain.)' 

Foeskohlea tbnacissima, Linn. Mant. (1767) p. 72. — A 
more or less woody underslxub 6 inclies to 2 feet hiigli, bran- 
dies hispid and finely tomentose. Leaves alternate, -5-1' inch' 
long, rhombic, orbicular or obovate, obtuse, sinuate or blunt- 
ly toc'-ihed, base cuneate, rough ab-^ve with hooked hairs some- 
time.'j mixed with deciduous fluffy fouientum, ciliate, white- 
tomentose beneath and hispid on ihe nerves, 3-nerved from 
close above the base; petiole •2—5 inch long; stipules ovate,, 
acute, scarious, ciliate. Flowers monoecious, in axillary in- 
volucres, the males at the margin, the females 1-4 in the 
centre; bracts -2 inch long, usually 5, oblanceolate, hispid' 
above, silky towards the base, densely woolly within. Male 
flowers ; perianth clavate in hud, irregulary 3-lobed in flower, 
one lobe inflexed ; stamen 1, indexed in bud. Female flowers ; 
perianth 0 ; ovary l-|celled ; ovule erect ; sti^a filiform, his- 
pid, persistent. Achene *1 inch long, ovoid, compressed, ta- 
pering into the filiform stigma. 

Punjab plains; Attock. Salt Eange. Trans-Indus. Flowers: April 
—May. 

11. BROUSSONETIA, Vent. 

(In honor of P. N. V. Broussonet, a French naturalist, who found 
the female tree m gardens in Scotland and introduced it into Paris 
where the male tree was grown, thus enabling the fruit to be described, 
Distbib. Species 3-4; Upper Burma to Japan, Pacific Islands.) 

Beottssonetia eaeveifbea. Vent. Tah. Rig. V6g. Ill 
(1794) p. 547. — ^A fairly large deciduous tr^e, bark smooth 
grey, shoots pubescent when young. Leaves opposite and al- 
ternate, 3-8 by 2-6 inches, very variable, from very deeply 
lobed to unlobed, ovate, acuminate, crenate-dentate, base oftaa 
obuque, scabrous above, softly tomentose beneath; petiole- 
1-6-4-5 inches long; stipules -6-8 inch long, obliquely ovate, 
^ducous. Flowers direcious, axfflary. Male flowers yel.' 
lowish, in catkin-like spikes 3-6 inches long. Perianth cam- 
panulate, harry, 4-fid, segments valvate. Stamens 4, infiexed 
^ flowers reddish, in globose pedunculate 

heads about -o inch diameter (excluding the styles) the flowers 
nuxed -mth persistent hairy clavate bracts. Perianth ovoid,' 
inconspicuously 2-4-toothed. Ovary stipitate, included: 
o\nl6 pendulous • style long, filiform, pink. Fruit a head of 
achene raised ab(we ihe globose mass of bract on fleshy stalk*, 
red when npe. Brandis, Ind. Trees, fig. 189. Paper Mid- 
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Indigenous to China and Upper Burma* This tree was introduced 
into Northern India (Saharanpur) in 1880 and it has done well 
wherever tried provided it can get a sufficient supply of moisture. It 
is likely in time to become common in the Sub-Himalayan tract as well 
as in the more heavily irrigated portion of the plains but has scarcely 
had time to spread very much as yet. It has spread considerably in 
Lahore during the last 10 years and is found growing along irrigation 
channels and in moist neglected corners. It has also found its way 
into Shahdara plantation. The wood is soft greyish-white, rather 
perishable. The inner fibre of the bark is used to make paper in Japan 
and cloth in the South Sea Islands. The bark is excellent for paper, 
but at Lucknow it has been found that the cost of collection is nearly 
as great as the price obtainable for it. The growth is exceedingly 
rapid on good moist soil. In Lahore it reaches 60 feet in height and 
2-3 feet in girth in 7 years, but the tree is brittle and constantly breaks 
off and then rot gets into the timber and the whole tree is soon destroy- 
ed. Beproduces freely from seed in moist places where there is not 
already a heavy growth and throws up root-suckers in great abundance. 
It can also be readily grown from cuttings put in in December. Il; 
would probably be a useful tree for villagers to grow and lop for fodder 
in moist tracts such as the Kangra District. The tree is remarkable 
for the variety of climates in which it can be grown, as it is hardy out 
of doors in Europe, but the growth in a cool climate is not nearly so 
vigorous as in a hot one. Elowers: March. 

12. MORUSi Linn. (The Mulberries). 

(The classical name of the mulberry.) 

Trees or skrubs. Leaves alternate, ovate, often lobed, 3- 
nerved; stipules lateral, lanceolate, deciduous. Flowerff- 
jiionoecious^ or dioecious. Male flowers in catkin-like spikes; 
sepals 4, imbricate; stamens 4, inflexed in bud; pistillode- 
minute: Female flowers in cylindric spikes or ovoid Leads; 
sepals 4, accrescent and succulent in fruit; ovary l-celled; 
ovule pendulous; styles 2, free or connate. Fruit a spike or 
head of achenes each enclosed in the succulent perianth, the' 
whole forming a compound berry (mulberry). Distbib. 
Species 6-10; tropical and warm temperate regions of the 
Northern Hemisphere. 

Teeth of leaves uniform usually blunt; seg- 
ments of the perianth of female fiowers 4, 
the two outer keeled ... 1. M. alba. 

Teeth of leaves usually coarse, somewhat un- 
equal and sharp ; segments of the perianth 
of female flowers 2-4, usually 3, all similar 2. M. serrata. 

1. Monus ALB^, Linn, Sp, PI. (1753) p. 986. — medium 
sized deciduous tree ; bark of large stems brown, rough, fissures 
mostly vertical. Leaves very variable in size and shape, usual- 
ly 2-3 inches long, ovate, obtuse, acute or shortly acuminate, 
serrate or crenate-serrate, base cordate or truncate, slight!]^ 
pubescent along the nerves beneath, in young plants and on 
vigorous shoots usually lobed, basal nerves 3, lateral nerves 
forked near the margin ; petiole usually *7-1 inch long.^ Floor- 
ers greenish, the sexes often on different branches occasionally 
on different trees. Male spikes *5-1*6 inches long, puberulouSy 
flowers minutely pedicellate, not crowded. Sepals •! inclt 
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hng, Kairy. Female spikes ovoid, pedunculate, tlie peduncle' 
as long as the spike ; sepals 4, glabrous or shortly ciliate ; style- 
arms glabrous or nearly so, free to the base. Fruit up to 1 
inch long, usually less, ovoid, white or nearly black when rip*^ 
the latter form red when not fully ripe. The Mulbortf^^ 
.Tern. t4t. 

Probably indigenons to China. Now naturalized in Western Asia, 
South Europe and the United States. The mulberry has been cul- 
tivated from a very remote time in Northern India, but it seems ^ to 
have spread as a naturalized tree in comparatively recent years, being 
encouraged by the great extension of irrigation. In the Himalaya it 
is cultivated up to 11,000 feet but is not found growing spontaneously 
except at low elevations, and even in the Suh-Himalayan tract it is more 
commonly seen as a planted than as a wild tree. In the plains it is 
also very frequently cultivated and seedlings spring \ip readily espe- 
cially in moist and shady places where they are protected from brows- 
ing. It has been introduced by water or birds into all the Sissoo plan- 
tations of the Punjab, both inundated such as those at Jhelum, Shah- 
dara and Ludhiana, irrigated as Ohanga Manga and dry as Phillaur. 
Sometimes it is only seen as an vu'^orgvn-a-fb hut <at other times it 
forms the entire stock having .''cm’ 'o-'r’y the Sissoo. The spread 

of the mulberry at the expenfjc of . ■*? 's due to its more rapid 

growth in early youth though it docs not reach the ultimate height 
attained by Sissoo. The growth from coppico is very vigorous. The 
mulberry is a species doing best with a certain amount 

of shelter in V.of y'ace-'. ^r. it suffers a good deal from 

wind-break espoeially wlirro it is aro'.r'iTr pure, and if suddenly exjiosod 
and left as a standard it suffers from tlio sun as well. 

The timber is used for many purposes for wbicb ash is used in 
Europe, especially in the manufacture of sporting requisites. The eliief 
market is Sialkot, where it is used for the hent frames of tennis and 
badminton rackets, hookv sticks and cricket stumps. Tlic mulberry 
in the Shahdara, plantation is much damaged for timber pnrpose.s by 
a longicorn, Ar>rwua permur/, Tlopr>^ which in the larva! stage bores 
into the wood -Po-mh-jr- tunnels 7-8 feet long and as thick as the 
finger. This k '''tie i-i fortiinatclv unknown at present in Ohanga 
Manga. The mulberry flowers with the \^oung leaves in March — 
April. 

2, Mortts serrata, Eo^h. ’Hort. Beng. (1814) p. 103.— 
'A large deciduous tree, T3ark reddisE or greyisK-brown, smootE 
on yoimg, scaly on old stems. Tjeaves variable, nsnally 3-6 
iiiches long, broadly ovate, acuminate or caudate, often lobed,* 
■usnally coar.sely sharply serrate, teetE usnally iTnennal, ctis* 
'pidate, base rotinded truncate or cordate, 3- or 6-iiervec!, 
pnbescent or tomentose wEen yonng, ratEer rongE wKen' mature 
and glabrous except along tEe nervevS b’eneatE, lateral nerves 
or tKeir brandies running nearly straight to the tips of tEe 
teeth; petiole nsually 1-2 inches long. Flowers dfopcious. 
[Sfale sj>ikes 1*5-3 inches long, dense, villous ; sepals *15 incE 
long, villons. 'Female spikes *4-5 inch long, shortly cylin- 
'dric. peduncle *1-2 inch long, villous; sepals 2-4 usuallv 3, 
equal, ciliate ; styles connate, very Eairy. Fruit *7-1 inch 
long, sweet, greenish-red. Vera, Karim, K%mv. 

Himalaya 4-9,000 fept. Trnr^-Tn^n^ to Kumnon, principnlly in 
the inner ranges. Not common. Freqxiently cultivated in Bashahr and 
lopped for fodder. Sometimes planted for shade n^aar temples, <35jo,, and 
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makes a handsome tree reaching a very large size. Stewart notes one 
in Ohamha of 28 feet girth. A height of 60-70 feet with a girth of 9-10 
feet is not uncommon. The heartwood is yellowish-brown, darkening 
on exposure, it is easily worked, not heavy and takes a beautiful polish. 
It would make an excellent furniture wood if it were available in 
larger quantity and in more accessible places. The fruit is sweet and 
edible but it is not used to the extent of M. alba and the tree is usually 
so heavily lopped that no fruit is produced. Flowers : April — ^May. 

Monxjs LiEViGATA, Wall , — ^A large deciduous tree. Leaves usually 
3-5 inches long, broadly elliptic-ovate, usually caudate-acuminate, some- 
times obtuse, usually finely crenate-serrate, base truncate or cordate 
often oblique, rather firm and almost coriaceous when mature, base 
8-nerved, fateral nerves when near the margin curving sharply towards 
the apex of the leaf. Spikes of both sexes long, cylindric. Female 1 
inch or mors in length, longer in fruit, peduncle and rachis villous; 
styles long, nearly free, papillose. Fruit 2-3 inches long, greenish, 
becoming nearly white when ripe, or red turning dark-purple, very 
sweet, insipid. 

Cultivated in the plains and also in Abbottabad. ^ I have not seen 
it wild but always budded on to M, alba. The bark is grey and much 
smoother than that of M, alba and the junction of scion and stock is 
very marked in a big tree. Apart from the differences in bark and 
flowers the leaves are larger, broader and firmer than those of M. alba. 
They are nearly always unlobed in the white-fruited form but frequent- 
ly lobed in the purple-fruited form. Flowers dioecious, March. 

Mobtjs inuioa, Linn , — ^A tree differing from M, alba in the follow- 
ing characters none of which appear to be quite constant: — ^Tisaves 
truncate or rounded at the base or some slightly cordate, narrowed 
into an acuminate apex but by no means always caudate-acuminate. 
Female spikes shortly ovoid, •2-*3 inch long, usually distinctly shorter 
than their peduncles. Styles long, hairy or papillose, connate for one- 
fourth their length. Fruit *5 inch long, black when ripe. 

Wild in the Sub-Himalayan tract from the Sutlej eastwards, ac- 
cording to Brandis, but I have seen no specimens from the Punjab 
except from cultivated plants. It is rarely cultivated in the Punjab 
but there are several specimens in the Hace Course Boad, Lahore. 
The leaves are mostly smaller than in M, alba and the bark is slightly 
less fissured. It appears to be always dioecious. In Lahore it flowers 
at the end of February when M, alba is still quite leafless. Figured 
in Wight, leones, tab. 674. 

Mornrs ATROPtmrujREA, Hcxb , — ^This is I think a form of M, indiea 
improved by cultivation. I'iie leavts are larger than in M, indica and 
the female spikes are much longer cnc" stouter. Fruit 1-2 inches long, 
•5-*7 inch thick, red, turning iI'Vi: vcLcv, ripe, succulent, edible. 

from China. Like “Jii s is dlacious, the fruits 

:* ' dthout fertilization. * Lahore with II, 

rrn:. sc'us jiiue before M, alba. The fruit is the best of the mulberries 
grown in the plains. Figured in Wight, leones, tab. 677. 

13. FiCUSy Linn. (The Tigs.) 

(The classical name of the cultivated fig, F. VaHca.) 

JlretB or airubs, erect and often epipKytic -wEen’ young, 
iometimes sending out aerial roots or climbing oy means of ad« 
yentitiouB roots, juice milky. Leaves alternate, rarely oppo- 
site, entire, serrate or lobed; stipules covering the leaf-bud,’ 
often very large, caducous, usually leaving an annular scar. 
Mowers minute, l-sexual, crowded together usually with ihiu 
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bracteoles on tlie inner surfa'ce of a hollow, globose or pear- 
shaped receptacle (fig) usually with 3-4 bracteoles at the base 
of the receptacle the mouth of which is closed by numerous 
overlapping scales. Receptacles axillary or on tubertoles from 
the Twain stem and larger branches or on special leafless shoots 
arising from the main stem from near its base. Male flowers ; 
periantlh 3-5-fid or -partite ; stamens 1 or 2, rarely 3-6, erect in 
bud. Neuter flowers ; long pedicelled with a 3-leaYed perianth. 
Pseudo-bisexual flowers; perianth of the male with both sta- 
men and pistil. Female flowers ; perianth similar to the male ; 
vxnrj straight or oblique; ovule pendulous; style excentrio; 
stigma entire or 2-fid, acute or obtuse. Gall-flowers ; perianth 
as in the female, ovary empty or containing the egg or pupa 
of an insect; style short. Fruit, the enlarged receptacle. the 
inner wall of which is studded with achenes (in fertilized 
fruit). Distrib. Species about 600; mostly tropical. 

Psexido-lbisexiial ffowers appear to function as gall-flowers and not 
to produce seed, they are not found in the Punjab species. In F. 
heiigalensisn religio&a, wfectoria and ncmoralh, male, female 

and gall-flowers all occur in the same receptacles. In the other species 
the male and gall-flowers are found in one set of receptacles and the 
female in another set, the two sets being externally quite similar. The 
figs are visited by Hymenopterous insects belonging to the Chalcidm 
which lay their eggs in the gall-flowers. The mature insects escape 
into the cavity of the receptacle by cutting their way through the coat 
of the false achenes which tbe gall-flowers produce. At the time the 
insects emerge the male flowers are shedding their pollen and being 
situated in most species near tbe mouth of the receptacle are passed 
by the insects on their way out of the receptacle, which is usually by 
a tunnel cut through tbe bracts closing the mouth. Tlie male insects 
are wingless but heave powerfixl jaws and cut the tunnel through the 
bracts by which the insects escape from the receptacle. The female 
insects on escaping from the receptacle fly away in search of yonng 
receptacles in which to lay their eggs. These they enter by forcing 
their way between the scales which overlap and protect the mouth of 
ihe young figs. Having entered the cavity they lay their eggs in the 
gall-flowers should such be found in the receptacle entered and die 
inside, the remains being easily recognized in the ripe figs. Many if 
mot all of the following species produce two (possibly more) crops of rip© 
figs annually, either on the same or on different trees; this enables 
the insects to^ pass through a second generation in the year. The 
■usual and obvious interpretation to put to the phenomena is that the 
■insects effect pollination. This is supported by the fact that exotic 
species of figs do not produce seed nor do isolated trees if the insects 
-are absent as each species of fig has its own species of insect wliieli ns 
far as is known can only breed in one kind of fig. On the other hand 
Cunningham (On the Fertilization of Ficus 'Roxburgh if, .\nn. Rot. 
Gard. Calc., T) found that a receptacle containing the corpse of a single 
insect had 12,700 enlarged oraries and it is inconceirablc that the insect 
carried anything like 1%700 pollen-grains. Moreover the bracts closing 
the mouth of the receptacle are sticlcy and present a consirlcT-nhle rkh! 
fitacle to the entrance of the insects and probnblv remove most of the 
pollen with which they are dusted on leaving the recept<acle in wbiob 
.they were bred. Cunningham concludes that the insects act as a sti- 
Hiuto and that the fertilization is not an ordinary sexual proei*«?s. 

^ The wood of the figs is usually soft, grey or light reddish or hrown- 
-jsh, composed of bands of soft and harder tissue. It is* not durable 
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and does not burn well, 
used for well-curbs. 


It lasts well under water and is sometimes 


r Erect trees or shrubs 

... 2 



[climbing shrubs 

... 14 



[Leaves alternate 

... 3 



[Leaves opposite 

... 7. 

F. hispida. 

Figs axillary ... ... ... 4 

Figs on special leafless branches or in 
clusters on the old wood ... 12 



'Leaves entire, smooth ... ... 5 

Leaves toothed at least towards the top 
or rough if entire ... ... 11 



|Figs sessile 

... 6 



IFigs pedunculate 

... 9 



[Petiole jointed to the blade 

... 7 



[petiole not jointed to the blade 

... 1. 

F. 

bengalensis. 

'Leaves broad, caudate-acuminate; ripe 
figs black ... 8. 

Leaves ovate, acuisiainate ; ripe figs white 4. 

F. 

infectoria. 

’’Acumen short, petiole channelled or flat- 
tened ... 2. 

Acumen long, petiole terete ... 3. 

F. 

F. 

BumphiL 

religiosa. 

[Ripe figs white 

... 4. 

F. 

infecioria. 

[Ripe figs orange or reddish 

...10. 



[Figs 1-1*6 inches diameter 

... 13. 

F. 

glomerata. 

IFigs ’2-’3 inch diameter 

... 11. 

F. 

nemoralis. 

f Leaves oblong-lanceolate, petiole 

I inch long 

•2--3 
... 6. 

F, 

clavata. 


I Leaves broadly ovate or lobed, petiole 
I 1-2 inches long ... 10. F, palmaia. 


^Leaves very unequal-sided at the base „• 6, F, 

Leaves symmetrical or nearly so at the 
L base ... 13. 


Cunia. 


18 


Basal nerves 8 
Basal nerves 6-7 


...13. F, glomerata. 

... 12. F. BoxburgKiL 


U 


Figs *3 inch diameter on ’S-'S inch pe- 
duncles ... 8. 

Figs *6 inch diameter on *l-’5 inch pe- 
duncles ... 9. 


F. s^andetis. 


F. foveolata. 


1. Fictts BENGALBifSis, Linn. Sp. PI. (1753) p. 1069.— 
'A large erergreen tree producing numerous aerial roiofis from. 
tie brancies which if they reach' the ground thicken rapidlji 
■And form supports to the crown; bark gray, smooth', yoting 
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parts softly pubescent. Leaves 4-8 by 2-6 inches, ovate or 
elliptic, entire, obtuse, coriaceous, base rounded subcordate or 
slightly narrowed, 3-7-nerved, lateral nerves about 5 pairs, 
pronunent, reticulations distinct; petiole *5-2 inches long!, 
stout, not jointed to the blade; stipules *7-1 inch long, coria- 
ceous. Figs -5-7 inch diameter, supported by 3 rounded 
bracts, sessile, in axillary pairs, globose, puberulous, red when 
ripe. Male flowers crowded near the mouth of the receptacle ; 
stamen one. Banyan. Vern. harh, bar. 

Sub-Hinialayaii tract from the Indus eastwards; as a rule on pre- 
cipitous rocky ground. Ascends to 3,000 feet. Usually small in the 
wild state and with the aerial roots poorly developed. Universally 
cultivated in the plains and reaches a very large size hut the aerial 
roots often do not reach the ground. It is an epiphyte when young' 
but is more often seen on wails, buildings and sides of wells than on 
trees. Easily grown from cuttings, even large branches root readily,# 
It is lopped by Muhammadans for feeding goats, buffaloes and camels. 
The leaves aro used as plates. Figs ripen October — ^November on some 
trees, on other trees in April. 

2. Ficus Eumphxi, Bhime, Bijdr. (1826) p. 437, — A 
large deciduous glabrous tree; bark grey or yellowish-grey, 
smooth. Leaves 4-6 inches long, broadly ovate, acumihate, 
the acumen less than 1 inch long, about one-sixtb the length' 
of the blade, entire^ or margins subundulate, sub-coriaceous, 
base truncate but slightly narrowed towards the pe+’ol" 3-5- 
i(-7) nerved, lateral nerves 8-6 pairs^ irregular, pi-. v ir-jr- only 
when young, upper surface shining, minutely when 

cbry ; petiole 2'5-3-5 inches long, channelled or flattened al^ve, 
jointed to the blade ; stipuleis -5-1 inch long, ovate-lanceolate, 
^igs 1 5 inch diameter, supported by 3 rounded bracts, sessile 
in pairs in the axils of the leaves or above the leaf-scars, glo- 
bose, smooth, black when ripe. Male flowers few, near the 
mouth of the receptacle; stamen one. Yern. pcddhh. 

Sub-Himalayan tract from tke Chenab eastwards. Common in 
Kangra. Often epiphytic when young. Apt to be mistaken for F. 
religiosa_ which has more abruptly aoumiiiaoa, mcyre coriiiocoui-' and 
more shinlug leaves as well as a longer acumen. Also the figs are not 
depressed at the mouth. It is occasionally oultivated in the plaina 
and frequently in Eangra. 

3. Fious XELIQIOSA, Idnn. 'Sp. PI. '(1763) p. 1059.— ^A' 
large glabioiis tree, leafless or nearly so for a sliort time dtjring 
tt© liot weatiie?; bark grey, smooth, when young, oxfoliating 
m irregular scales when old. Leaves 4-5-7 by g-5 inohesSj, 
broadly ovate, rather abruptly narrowed into a linear-lanceo- 
late acumen 1-3 inches long, about one-third the lenga. of the 
Wade or longer, entire or truncate, 5-7-nerved, lateral nerve* 

6-8 pairs, shining above and minutely lacunose, the lower sur- 
face minutely tubercled when dry: -setfcla 3-4 inches long’ 
riender, jointed to the blade; sizp'cles triiar.-e. ovate, acute! 
l'igs;6 inch supportec' ’-y ;! bracts, sessile 

iin pairs in the axiia of the lower leaves or above the leaf-scars, 
ipheroidal, depressed at the mouth, smooth, dark-purple when 
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-Tipe. Male flowers few, near tlie moutli of tie receptacles or 
in many none; stamen one. Pipal. Vern. pipal. 

Probably not indigenous bnt frequently planted in tbe plains and 
up to 4,000 feet in the outer Himalaya. Often self-sown in the Sub- 
Himalayan tract and sometimes seen as an epiphyte but more often on 
damp walls and buildings to which it does great damage if allowed to 
develop. The Pipal is sacred to Hindoos and hence is not cut or 
lopped by them but Muhammadans lop it freely for feeding goats and 
camels. Grows readily from cuttings. Figs ripen October — ^November 
on some trees, on other trees in April. 

4. Ficus infectohia, Ro.vh. Hort. Beng, (1814) p. 66. — 
X large deciduous tree, sometimes witli a few aerial roots, alt 
parts glabrous, bark grey smooth, or scaly. Leaves 3-5-5 inches 
long, ovate or ovate-oblong ratber abruptly shortly acuminate, 
entire or subundulate membranous, base rounded or sometimes 
slightly cordate occasionally narrowed and acute, 3-nerved, 
lateral nerves 5-T pairs, not very prominent; petiole 1*5-2 
inches Jong, channelled, sometimes indistinctly jointed to the 
blade; stipules about *5 inch long, broadly ovate, acute. Figs 
Kin the typical form) *25 inch diameter, supported by 3 minute 
bracts, sessile in axillary pairs, globular, when ripe white flush- 
ed with red and dotted. Male flowers few near the mouth of 
the receptacles; stamen one. Vern. paldhh. 

Vhr. Lambbrtiana (sp. Miq.). — ^Leaves coriaceous. FigJf 
•3-4 inch diameter, on pubescent peduncles *2- -3 inch long. 
Brandis, Ind. Trees, fig. 186. 

Sub-Himalayan tract from, the Indus eastwards. Salt Range, 
Trans-Indus, Var. Lamberiiana in the Siwaliks but possibly not ex- 
■ tending to the Punjab. ^ Often planted. As a shade tree this is one 
of the best in the Punjab. Though not as large S/S the Pipal and 
Banyan it gives a much denser shade and for a garden possesses the 
advantage of shedding its leaves all in a few days and producing a 
fresh crop almost immediately afterwards. The young foliage is usually 
beautifully tinted. 

6. Ficus CLAVATA, Wall, Cat, (1828) No. 4495. — A shrub 
or small tree, young branches scabrid. Leaves 3-6 by 1-2 
inches, sometimes larger, oblong-lanceolate or oblanceolate, 
abruptly caudate-acuminate, distinctly toothed in the upper 
half, rarely entire, both surfaces glabrous but rough, base nar- 
rowed, 3-nerved, lateral nerves 4-6 pairs, prominent beneath: 
petiole *1-2 inch long, not jointed to the blade; stipules *8 
inch long, lanceolate. Figs *6-7 inch long, axillary, solitary, 
rarely paired, supported by minute bracts, ovoid or globose, 
yellow when ripe, usually strongly umbonate and verrucose; 
peduncles -1-2 mcE long. Male flowers mixed with the gall- 
flowers; stamen one. Female flowers in smaller receptacles 
and on separate plants from the male. Brandis, Ind. Trees, 
fig. 187. 

Outer Himalaya ascending to 7,000 feet. In shady ravines from 
tJhamba eastwards. King in ‘ The Species of Ficus ’ (Ann. Bot. Gard. 
’Oalc., I) gives the size of the fruits as *35 inch in globose and '5 inch 


ir 
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in ovoid forms but in the specimens witli ripe figs from the N.-W. 
Himalaya they are larger than this. The figure in Brandis, Indian 
Trees, is not typical and is likely to be misleading, the leaves are- 
shown too broad and entire. -r. 

6. Ficus Ouitia, BucTi^HcLm, esi Roxb» HoTt, Beng, (1814) 
p, 66. — A small or medium-sized tree of irregular habit, bark 
dark-grey, young shoots pubescent. Leayes very variable 
in size, usually about 5-8 by 2-3 inches, sometimes 2 inches 
long or 12 inches or more, usually elliptic or oblong-lan'ceolate, 
acuminate, entire or serrate, scabrid on both surfaces or pubes* 
cent beneath, occasionally smooth, above, base very unequal,; 
one side with a 3-4-nerved rounded lobe, lateral nerves 9-14 
pairs, prominent; petiole •2-*6 inch long, stout, scabrid, not 
jjointed to the blade; stipules *7-1 inch long, linear-lanceolate. 
Figs in pairs or small clusters on long leafless scaly shoots fx'om 
the larger branches or from the main stem near the ^ base, 
shortly pedunculate, *4—7 inch across, globose or pyriform, 
reddish-brown when ripe. Male flowers near the mouth of 
the I'eceptacle; stamen one. Brandis, Ind. Trees, fig. 188. 
iVem. Kandrol (£a.) 

Sub-Himalayan tract from the Bawalpindi District eastwards. 
Common east of the Bavi. Usually on steep banks of ravines. Al- 
though so variable in foliage it is the easiest of the figs to recogiiizo 
owing to the oblique base of the leaves. 

7. Ficus hispida, Linn, /. Suppl. (1781) p. 442. — A 
shrub or small tree,: twigs hollow, bark grey or greenish, smoothiji 
Leaves opposite, 4-9 (-12) inches long, broadly ovate or obo- 
vate-oblong, acute or shortly acuminate, usually toothed, his- 
pid-scabrid above, hispid-pubescent beneath, base cuneate 
rounded or slightly cordate; petiole ’S-l-S (-3*5) incheis long, 
stipules -5 inch long, ovate-lanceolate. Figs usually clustered 
on short or long leafless shoots from the main stem or larger 
branches or on young plants axillary, *5-1 inch diameter, 
ovoid, hispid, supported by 3 small bracts and sometimes bear- 
ing small brown scales on the surface, yellow when ripe; 
peduncles -2-6 inch long. Male flowers numerous, towards 
the mouth of the receptacles; stamen one. Vem. dagurin 
(Ka.). 

Sub-Himalayan tract ascending to 8,500 feet in the outer 
Himalaya, from the Ohenah eastwards. Common. Becently intro- 
duced in Changa Manga, by canal water. A plant of rapid growth 
usually easily recognized by its opposite leaves but occasionally a 
specimen has the leaves alternate. Figs ripen in July. 

4 sganbens, Roxh. Ho'tf, Bent/. (1814) p. 65 

A climbing shrab, stem and branches often rooting* lieaveH 

2- 4 by 1-2-2 -5 inches, ovate or elliptic, acute, entire, coriace- 
ous, ^glabrous aud smooth above, roughish beneath from the 
prominent veins, base rounded or slightly narrowed, strongljJ 

3- nerved, lateral nerves about 3 pairs impressed on the uppen 
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surface prominent beneath. ; petiole -S-'G inch long; stipules 
•25 inch long, ovate, acuminate. Figs in axillary pairs or soli- 
tary by abortion, *3 inch diameter, supported by 3 ovate bracts^ 
globose, not umbonate but with the umbilicus rather prominent, 
more or less scabrid, greenish-yellow when ripe ; peduncles 
•3-6 inch long, rather slender. Male flowers near the mouth 
of the receptacles; stamens 2. Female flowers on different’ 
plants to the male. 

Outer Himalaya 3-4,500 feet from the Havi eastwards. Climb- 
ing up trees and over steep rocks. ^This plant has been irtorh ponfiised 
with F, gihhosct, Bliime, var. ^ -ilant of Central India which 

has not been coliecced in •*> It may be distinguished 

by the leaves being hispid above and with the nerves rather prominent 
on the upper surface. 

9. Fictjs povEonATA, Wall. Gat. (1828) TSo. 4493, A-E, — 
A climbing shrub, creeping over trees and rooks and often root- 
ing at the nodes, young shoots pubescent. Leaves on fruit- 
ing shoots 2-5 by -G-l-S inches, ovate, elliptic or lanceolate, 
acute or acuminate, entire, glabrous above, pubescent or uoti 
beneath and closely reticulate, ultimate nerves stout raised 
leaving small pore-liie depressions between them, base S-nerv- 
ed, rounded sub-cordate or slightly narrowed, lateral nerves 
6-8 pairs, prominent below; leaves on sterile shoots usually 
under 3 inches long ; petiole up to *6 inch long ; stipules up to 
• 6 inch long, ovate-lanceolate to linear. Figs axillary, solitary, 
-6 inch diameter, globular, umbonate, hairy, supported by 3 
ovate often reflexed bracts, purple when ripe ; peduncles •!— 3 
inch long or occasionally up to -5 inch long. Male flowers 
mixed with the gall-flowers; stamens 2 (3). 

All along the Himalaya from the Indus eastwards. Also Trans- 
Indus. Extends to Kagan and Kuna war. Common in moist shady 
places, usmllv "rowing over rocks and ascending to 7,000 feet. A plant 
with a wide ri'rgs and very variable but only the form described occurs 
in the Punjab. 

10. Ficus palmata, Forsk. FI. ^gypt-Arah. (1775) p. 
179...— A deciduous shrub or small tree; young parts tomen- 
tose or pubevseent ; bark grey, smooth. Leaves very variable, 
1-5-5 inchevS long, oi*bicular or broadly ovate, orenate-dentate^ 
often deeply lobed, scabrous above, usxially tomentose beneath, 
apex rounded or acute, base broadly rounded or cordate, 8^ 
nerved, lateral nerves 3-6 pairs; petiole 1-2 inches long; sti- 
pules -3 inch long, ovate, acute. Figs -5-1 inch diameter, 
supported by 3 or more acute deciduous basal bracts, axillary, 
solitary or in pairs, pyriform or globose, contracted towards 
the peduncle, purple when ripe; peduncle -5-1 inch long. Male 
flowers numerous in the upper part of the receptacles ; stamens 
3-6. Collett, FI. Siml., fig. 148. Vern. phagwdra. 

Plains of the Punjab, usually in shady places and often as an under- 
growth uiider trees. Hills ascending to 9,000 feet, on hofi dry slopes- 
Occasionally reaches 10 feet in girth but no great nejgfei. Some of the 

ii2 



484 


XXXXIT. TOTICACEiE, 


cultivated figs probably belong to tbis species and others to F, Carica^ 
Linn. (q. i?.) 

11. Fictrs NEMOEALis, WalL Cat. (1828) No, 4517. — A 
small tandsome tree ; bark greyish-brown, nearly smooth, thin, 
all parts glabrous. Leaves 3-6 by 1-2 inches, lanceolate, ovate- 
lanceolate or elliptic-lanceolate, narrowed to a long acumen, 
entire, membranous, base usually cuneate, 3-nerved, lateral 
nerves 7-14 pairs, wide-spreading, reticulations dark-colored 
conspicuous on the pale lower surface; petiole *5-1 inch long, 
reddish, not jointed to the blade; stipules 4-6 inch long, 
lanceolate, convolute. Pigs *3 inch diameter, supported by 
3 broad connate bracts, axillary, solitary or in pairs, when ripe 
usually below the leaves, reddish, sub-globose, umbilicus rather 
prominent; peduncle *2 inch long. Male flowers near the 
mouth of the receptacles which also contain female and gall- 
flowers; stamens 2-3. 

Himalaya from Hazara eastwards 1,500-7,000 feet. Not common. 
The leaves are lopped for fodder. Figs rinen in April and October. 


12. Ficus EoxBunairn, Wall. Cat. 4828) No. 4508.— 
A small or medium. <5ized tree with thick bole and spreading 
oranches, hark yellowish-grey, nearly smooth; twigs hollow 
Leaves 6-15 by 4-12 inches, broadly ovate or rounded, usually 
^cute, entire or toothed, glabrous or nearly so above, softly 
pnbescent beneath, base usually deeply cordate 5-7-nerved 
lateral nerves 3-4 pairs joined by almost straight parallel 
5, inches long.; stipules -6-1 inch 
“ clusters on short thick leafless 
hrantehes on the mam stem often near the ground or on the 

^ 2 inches long, sup- 

rather larger oYate or triangular bracts, teoadly 
top shaped, apex depressed, umbilicus large, purple-oraiiM 

£ mS^f®Sr~ ’V'l 

.V«m - repep^les; stamens 2, sometimes 3 or 1 
Vern. dhiist (EawalpiUdi), tremhal (Ka.) tricumlu (Eu.). 

where it is nsullly sm^ and shrubby^ longifolia - 

not Drodnoe seed owine to tbe Lahore but does 

eajsilv from cuttingrVeV^d ifede? 

J9q I’lctrs GMMEKATA, Rosb. CoT. PI. // (2798) n l<? + 
p.-A large deciduous tree; bark smooth lrey Wtr.. ™f’ 

lowish tiTLQ'e. Leaves 4-^ i . Wltn a yel- 

Janceolafe, tapering to a bluntish^*-itn’* or 

both surfaces when mature ualpy h entire, glabrous on 

nerres 4-6 pairs; petiole 1-2 inches 

long, oyate-lanceolate. Pio-g on short Tpffl -fl-.g inch 

irom the stem and lars-er bAnph/^®^ leafle.ss branches iRsuing 
dilate, 1-1-6 

dmlax-ovaia 
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when ripe; peduncle -3-1 incli long. All three kinds of flowert 
in the same receptacle, the male rather numerous, near the- 
mouth; stamens 2. Yern. guldr, rumhal. 

Sub-Himalayan tract from the Rawalpindi District eastwards and 
in the neighboring plains. Salt Range. Occasionally planted in gar- 
dens and on roadsides hut never ornamental. With the extension or 
irrigation this plant is extending into the plains, e,g.i Changa Manga. 
The fruits are eaten by natives although they are usually swarming 
with insects. Figs ripen March — April and again in July — ^August,, 
both crops on the same trees. 

Ficus CaricAj Linn , — The cultivated fig. Resembles F, palmata-, 
very closely and is perhaps not specifically distinct. Supposed to be 
indigenous to Syria and Palestine. Cultivated in the plains and in 
Abbottabad. Fruits freely but the fruit requires to he well protected 
from birds. It is propagated by cuttings. Vern. anjir, 

Fious ELASTiCA, Foxh. — A large evergreen tree with the roots 
spreading superficially and many exposed above the ground. Leaves 5-10 
inches long, oblong or elliptic, with numerous fine parallel lateral nerves. 

The India-ruh’ber fig, — Indigenous to Assam. Suffers somewhat 
from frost in the Punjab. Propagated by layers or goutis, 

Fious maorophtlla, Desf, — ^A tree much resembling F. elastica 
but with a more erect habit and without the superficial roots of that 
species. The Moreton Bay Fig. 

Indigenous to Queensland and N. S. Wales. Cultivated in Lahore 
and Amritsar. There is a fine specimen in the Anarkali G-ardens, 
Lahore, This is the most ornamental species grown in the Punjab and 
deserves to be more widely cultivated. . Propagated by imported seed. 
Young plants in dry districts require a situation not fully exposed to 
the sun. 

Ficus rubiginosa, JDesf . — ^A large tree sending down aerial roots a» 
the Banyan. Leaves 3-4 by 2-2*5 inches, elliptic. Figs *4 inch dia- 
meter, globular. F. australis, WiUd. The Fort Jackson Fig or Austro^ 
lian Banyan, , 

Closely allied to F, macrophylla but with smaller leaves and fruit. 
Cultivated in Lahore and Saharanpur. Young plants require some pro- 
tection from tne sun. 

Fious retusa, Linn . — ^A large evergreen tree producing aerial roots 
which seldom reach the ground. Leaves 2-4 inches long, ovate or 
rhomboid-elliptic. Receptacles *3 inch diameter, globular, axillary^ 
sessile, whitish. 

Indigenous to East and South India, Often cultivated in the 
plains and very ornamental and shady. Suffers a good deal from frost 
in Lahore when young. Propagated by layers or gout is. 

Fious Tsiela, Boxh. — A tree closely resembling F. infectoria but 
with more indistinct nerves to the leaves, petiole not jointed to the 
blade and a peculiar greenisJx bark. Receptacles axillary, sessile, *5- 
inch diameter. 

Indigenous to Central and Southern India. Cultivated in Lahore 
but suffers from frost. 

Fious pumila, Linn. — A climbing shrub with very dimorphous foli- 
age. Figs 2 inches long, pyriform, on spreading branches with leaves 
2*5-3 inches long. The leaves on sterile rooting branches 1 inch long or 
less. 

^ Indigenous to China and Japan. Often grown in gar'^.?ns in the 
plains. TJsed for covering walls. 
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14. STREBLUS, Lour. 

(From the Greek streUos, twisted; referring to the twisted bran- 
ches. Dxstuib Species 2; India and Malaya.) 

Strebltjs asper. Lout, Pi. Cochinch. II (1790) p. 615. — 
A small rigid gnarled eyergreen tree; bark ligkt-grey or 
greenisli Tritt faint ridges, rongk wken old; juice milky; twigs 
kairy, scabrid. Leaves alternate, 1-4 in ekes long, rkomboid- 
elliptic,obovate or elliptic-oblong, acute or shortly abruptly 
acuminate, more or less sinuate or crenate, scabrid ^on both 
surfaces but especially beneath; lateral nerves 4-6 pairs; ^pro- 
minent beneath, joined by intra-marginal loops; petiole *05-15 
inch long; stipules rather longer than the petiole, obliquely 
lanceolate, acuminate. Flowers dioecious, axillary, ilale 
flowers in globose pedunculate heads *3 inch diameter ; pedun- 
cles 1-4 together, -S-S inch long. Perianth campanulaie, 
sepals 4, pubescent outside, imbricate in bud. Stamens 4, in- 
flexed in bud, anthers reniform. Female flowers solitary, in- 
conspicuous, long peduncled; peduncles 1-4 together, *2-5 
inch long; bracts 2-3 below the perianth. Perianth closely 
embracing the ovary, sepals 4, enlarged in fruit. Ovary 1- 
celled ; ovule pendulous ; styles 2, very long, filiform, connate 
at the base. Fruit a 1-seeded berry, loosely enclosed l)y the 
enlarged sepals, yellow when ripe, *2 inch diameter. 

Sub-Himalayan tract from the Ravi eastwards. Tn open scrubby 
jungle. Usually 20 feet high with a short bqlo 2-4 feet in girth. Has 
much the appearance of a Ficus. "Wood white, moderately hard, it is 
not used. The fruit is edible and the leaves can b© used as a substitute 
for sand-paper. The bark is very fibious. Ib i.s a good hedge plant 
as it is densely branched but it i.s eaten down by goafc.«. Flowers: 
March — ^April. 


MAOLxmA AUEANTiAOA, NuU . — A deciduous tree 60 feet high, 6-9 
feet in girth; bark brown, deepty longitudinally j64sured; twigs often 
armed with straight axillary thorns. Leaves alternate, 3-6 by 2-3 
inches, ovate or oblong-lanceolate, acuminate and apioulate at the tip, 
entire, base rounded, subcordate or narrowed; petiole •7-1*5 inches 
long; stipules minute, triangular. Flowers dicocious, greenish, minute. 
Male flowers long' pedicelled, in short or ultimutely elongati'd raotnr.os 
1-1*5 inches long; peduncles slender, from the axils of the loaves, 
crowded on dwarf shoots; calyx 4-lobed to the middle, hairy outside; 
lobes ovate, imbricate ; corolla 0 ; stamens 4, indexed in bud. Female 
flowers sessile, in dense axillary pedxinculat© heads on the shoots of 
the current year, heads *7-1 inch diameter; calyx 4-lobed to the base; 
lobes oblong, thick, concave, hairy at the tips, the two outer broader 
than the inner ; ovary 1-celled ovule pendulous ; style long, flliforms 
kairy. Fruit yellowish-green, globose, mamillato, 4-5 iiic-lios diameter, 
composed of the succulent confluent per/«anths. Osr/f/c Orange. 


Indigenous to the Southern United States. The female tree has 
Jmng been cultivated in the Punjab and grows very well. It is very 
hardy agaiMt frost and drought but requires a deep' soil. In habit and 
lequireinents thw tree resembles Morus cdh(x. The timber is very hard 
heay, strong, flexible yd durable, the sapwood is narrow, the hearth 
wood is orange-colored darkening on exposure. The tree grows readily 
yom cuttings and also produces root-suckers. The leaves turn vellow 
before falling. Cultivated in Lahore, Abhottabad, Khushal- 
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Artooarpus, Forst , — Trees with milky juioe. Leaves alternate. 
Tlowers monoecious, densely crowded on globose or oblong, solitary, 
nnisexnal receptacles, often mixed with peltate bracts. Male flowers; 
perianth 2-4-lobed or -partite; lobes obtuse, concave, valvate or slightly 
imbricate; stamen 1, erect in bnd. Female flowers; perianths tubular, 
connate and confluent below with the receptacle, mouth minute; ovary 
1-celled; style central or lateral; stigma usually entire. Fruit a much 
^ enlarged fleshy receptacle, clothed with the greatly accrescent fleshy 
perianths and carpels which have hardened, spi^escent, truncate, 
pyramidal or flat apices. 

Autocaupus Lakoocuta, Fo:r}). — A large deciduous tree. Leav^ 
4-12 by 2-6 inches, coriaceous, oblong elliptic or ovate, entire, cuspi- 
date, pubescent beneath; petiole * 0-1 inch long, stipules -o inch long, 
lancecjlate, pubescent. Flower-heads axillary, pedunculate, globose^ 
• 15-1 inch diameter. Fruit 2-3 inches diameter, lobulate, smooth, velvety, 
yellow, edible. Dahn. 

Indigenous east of Kumaoii and to S. India, Ihiltivated in the 
Punjab as far west as Lahore. Common round Delhi. Both this and 
the following have much the appearance of a Ficus, hut the flowers are 
on the outside instead of on tlie inside of the receptacles. A very 
handsome tree when well-grown but rather tender. It gets injured by 
every severe frost in Lahore. 

ABTOOARPtrs iNTEGB-iroLiA, Linn, f . — A. large evergreen tree. Leaves 
4-8 inches long, elliptic or obovate, entire (often lobed in young trees), 
dark-green and shining above, glabrous; petiole inch long, not stout; 

• Btiptiles large, .spathaceous, caducous. Flowers mostly appearing on 
short branches on the stem and large branches. Male flower-heads 
cylindric, 2-6 by *5-1 inch. Fruit 12-30 by 6-12 inebe*!', tu herded, brown. 
Jach-fruii, Vern. KuthaL ^ 

Cultivated occasionally in the East Punjab as far west as Lahore. 
Rather more tender than A. Lahoocha, 

Pi/EoosPERMUM SPINOSUM, Trecuh — The Flora of Brit. Ind., V, p. 
491 gives “ Salt Range 3,000 feet ’’ based on J. L. Stewart’s remark 
in Brandis For. FI., p. 401. I have seen no specimens frpm the Punjab 
or even from the U. P., and I think there islifctle claim for this being 
considered a native of the Punjab. 

The following herbs belonging to this family are common and cons- 
picuous : — 

Cannabis batiya, Linn. — tall erect annual. Leaves palmately 
1-11-paftite, lobes linear-lanceolate, long-acuminate, serrate, 2-8 inches 
long. Flowers pale-greenish dioecious. Fruit an achene enclosed in 
the persistent perianth. Semp. Vern, Bhdng. 

Abundant in waste places along roadsides, etc. Springs up during 
the rains and reaches 10 feet or more in height. The hast fibres are 
used for making rope. The intoxicating drugs hhdng, ganja ^nd-charas 
are prepared from resinous exudations of the stems, young leaves and 
flowers^. Bhdng consists of the dried leaves and flowering shoots. It 
is mixed with water and used as a beverage. Ganja consists of the 
dried flowering tpps of cultivated female plants which become coated 
with a resinous substance in consequence of being deprived of the op- 
portunity of setting seed by tbe early removal of the male plants. 
vharas is the resinous substance which appears spontaneously on all 
parts of the hemp plant when cultivated in cold and dry countries. 
It is used for smoking and as it contains a larger proportion of the 
active principle it is more narcotic than either ganja or hhdng, 

bl-IRABniNiA HETEROPHTLTiA, Bccne, — ^A coarse erect herb 4-6 feet 
high, covered with large stinging hairs. Leaves 4-12 inches long, va^ 
Tiously lohed, coarsely serrate. Collett, FL Siml., fig. 149. 
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This is the largest and one of the commonest of the Stinging Net^ 
ilts. It is usually found in the hills at about 6-7,000 feet though oftem- 
ai much lower elevations. The bast fibres are used for making ropes. 

LXXXV. PLATANACE/E. 


A family containing one genus and 2-4 species one of 
wtich. is frequently cultivated. 


PiiATANus ORiENTALis, Linu . — large deciduous tree, bark of 
young trees always, of old trees frequently, peeling off in large thin 
flakes leaving the stem smooth and pale, often nearly white, young 
parts tomentose. Leaves alternate, 6-8 inches long, often broader than, 
long, deeply 6-7-lobed (rarely 3*lobed), the lobes much longer than 
broad, glabrous when mature, 3-5 strong palmate nerves starting 
usually a little above the base; petiole l-5-2*5 inches long, the base 
with a conical hollow which fits over the bud; stipules large, connate, 
amplexicaul, silky^ caducous. Flowers monoecious, slightly perigynous, 
densely crowded, in unisexual globose heads, heads 2-6 on a long ter- 
minal pendulous peduncle. Male flowers 3-4-merous ; sepals hairy, petals 
glabrous, both minute and scale-like often more or less confluent; 
stamens as many as sepals, anthers almost sessile consisting ^f two long 
parallel cells adnato to a connective which is peltntely expanded and 
hairy at the tip. Female flowers; perianth of the male, ciirpol'i as 
many as sepals, free, hairy at the base passing gradually into tlie 
styles; ovule 1, rarely 2 in each carpel, pendulous; st,i^le hooked at the 
tip ; stigma a long atrip running d<)wn tlie style. Fruit a globose head 
1*3 inches diameter, consisting of numerous 1-seeded achenes densely 
clothed at the base w’ith long fine hairs, narrowed gradually into the 
persistent styles. Flam. Vern. Qhindr, 


’Found growing spontaneously from S.^ E. Europe to the Indus. 
Planted in the Punjab rather frequently in Hazara becoming scarce 
towards the east. It grows well in the plains with sufficient moisture 
and there are good specimens in Lahore and Changa Manga but it is 
fo onrT? ^^dly in Saharanpur, It is quite frost hardy and is grown up 
to OjoOO feet lu Kashmir. It is usually grown from cuttings which root 
readily even when thick stakes or posts are tised. Seed germinates 
ireely bw requires to be very lightly covered and given abundant mois- 
ture. Iho tree does best near springs or streams and in time reaches 
jj. very large size. Stewart mentions one of 28 feet girth in Kashmir. 
Ihe tree being cultivated for ornament and shade is not cut. The 

yellow or red with numerous broad medul- 
7 ?’ ^Itivated in Europe and known as the London 

Ptane, P. acerijoha, Willd., is supposed to be a hybrid between P 
^ ^iso been considered by some to be 

P other of these species. P. aceri/olia differs from 

Iniin i? often 3-lobed and the middle 

Jbeil being lea^s in 


LXXXVI. JUGLANDACe/E. 

Trees, often strongly aromatic. Leaves alternate, pinnate, 
stipules 0. Elowers unisexual, monoeoious. Male flowers in' 
pendulous catkins-like spikes, anthers 2 or more, nearly sessile, 
inserted on tie upper surface of a bract wbicli bears on its edere 
^-D membranous periantli-lobes. Female flowers in many- or 
lew-flowened spikes, bracteate ; perianth adnate to the 1-celled'^ 
ovary, limb minutely 4- toothed; petals 0 or minute; ovule 1* 
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erect; style sliort^ 2-fid, tlie arms stigmatose and papillose^ 
witMn. Fruit a drupe or nut. Distrib. A small family; 
cliiefly North. Temperate regions. 

Leaves imparipinnate, aromatic; female flo- 
wers 1-3 in a terminal spike; fruit large, 
pericarp fleshy 1. Juglans. 

Leaves usually paripinnate; female flowem 
in long pendulous lateral spikes; fruit 
small, adnate to the enlarged 3-lobed bract 
which forms a wing ... 2. Engelhardtia. 

1. JUGLANS, Linn. CIhe Walniii). 

('The Latin name used by Pliny, derived from .Jor?*? glans, the nuk 
of Jupiter. Disthib. Species 10; one in Tropical America the rest 
temperate.) 

JuGiiANs REGIA, Linn, Sp. PI. (1753) p. 997. — 'A large de^ 
ciduous tree, leaves and bark aromatic ; bark on old stems 
marked by parallel vertical furrows, grey; young skoots to- 
mentose. Leaves 6-16 inches long, imparipinnate, more or 
less tomentose wken quite young. Leaflets 6-9 (-13) ike ter- 
minal largest, 3-8 by 1*5-4 inckes, variable, from elliptic to 
oblong-lanceolate, acute or acuminate, usually entire, glabrouK' 
or pubescent along tffe nerves beneatk, tke lateral leaflets- 
opposite or subopposite, sessile or subsessile. Male .spikes 
lateral on tke skoots of tke previous year, 2-5 inckes long,;, 
often 2 superposed to one leaf-scar; bracts stipitate; stamena 
10-20, apiculate. Female flowers 1-3, sessile, in a skort ter- 
minal spike; calyx-tube *25 incli long, ovoid, densely tomen- 
tose, limb minute, obscurely 4-tootked; petals green, linear* 
lanceolate, usually minute. Fruit a drupe, 2 inckes long, 
ellipsoid, green, pericarp (compiosed in part of tke calyx-tube) 
leathery, aromatic, nut externally distinctly 2-valved corres- 
ponding to tke 2 carpels of wkick tke ovary is composed, ru- 
gose, internally incompletely divided by 2 coriaceous dissepi- 
ments one separating tke two cotyledons tke otker dividing- 
them into 2 lobes. Walmif. Vern. akrot, aJdiar, khor. 

Himalaya usually 5-11,000 feet in moist ravines and on patches of 
fairh level ground with deep soil. Cultivated from 3,500 feet to 11,000^ 
feet especially in the inner hills of Kagan; Chamba: Kulu and Bashahr. 
According to L. A. Lode', Contribution a V Etude du Genre Juglans 
in Bull. Soc. Lendrolog. de France, Dec. 1906, Juglans regia does not 
occur in the West Himalaya but is there replaced by J, fallax, Lode,. 

I. 0, p. 89 and by J. hamaonia, Lode, 1. c. p. 86. He further suggests- 
that the thin-shelled haghazi walnut is a tliird species J. Duclouxiana^ 
Lode, 1. c. p. 81. The differences between these so-called species are* 
based on indefinite and variable characters, and as far as I have seen 
are not accompanied hy differences in the trees as they grow. Iv 

J. fallax the leaflets are mostly ovate, acute, entire, with a sub-cordate 
base. Trans-Indus specimens answer this description. In J. hamaonia 
the leaflets are mostly ovate-lanceolate or ohlong-lanceolate, acuminate, 
often denticulate towards the apex, base narrov^ed, somewhat oblique- 
and rounded in the lateral leaflets. Specimens from the TJ. P. and“ 
Kunawar belong here. Chamba and Kashmir specimens are interinedi- 
nte between J. fallax and kamaonia as regards the shape of the leaflets*. 
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The timber of the walnut is moderately hardj even-grained, the 
eapwood broad greyish-white, heartwood brown with darker streaks. 
It is used in the hills for farnitnre and for carving, the Kashmir 
carved tables, &c., being ustially made of walnut. Being the best 
wood for gun-stocks there is always a demand for it but mature trees 
are scattered and inaccessible so that the gun-stocks are cut, roughly 
shaped and seasoned in or near the forests and sent to the factory to be 
finished off. Wild trees often reach a large size. Stewart notes one of 
28 girth in Kulu^ and one of 22 feet in Chamba and it often reaches 
80-100 feet in height. Cultivated trees are however usually short in 
bole. Burrs are frequently found on the walnut and when of large size 
and good color they are extremely valuable. The value however de- 
pends entirely on the quality which cau only be judged by an expert. 
The price in Europe ranges between £12 and £120 per ton. The burrs 
are cut into veneer and used for furniture. The walnut is often cul- 
tivated for its fruit the best being the thin-shelled hagTiazi variety. 
The wild tree is of little value for its fruit and is frequently lopped 
■for fodder and is sonoietimes cultivated for lopping. Flowers : February 
— ^April. Fruit : J uly — September. 

2. ENGELHARDTIA, Lesch. 

(In honor of C. M. V. Engelhardt a Bussian Professor of minera- 
logy. 1779-1842. Disthiu. Species 9 ; India. Malaya and China.) 

Eitgelhaudtia Colebeookeana, Lindl . in WalL PI . As , 
III (1832) p. 4, tab. 208. — small deciduous tree, young 
eboots tomentose. Leaves usually paripinnate by tbe abor* 
tion of the terminal leaflet, racMs about 3-7 inches long. Leaf- 
lets 3-5 pairs, opposite or subopposite, 2-S inches long, elliptic 
or elliptic-oblong, usually obtuse, entire, base unequal, sub- 
coriaceous, glabrescent above tomentose or glabrous beiieath 
and dotted with very minute (almost microscopic) yellow scales, 
base unequal-sided; petiolules 0-3 inch long. Male spikes 
3-6 inches long, solitary or 3-6 together, arranged racemosely 
on a short rachis 1 inch long or less ; perianth of 4-5 oblong 
scales attached to a stipitate more or less S-lobed bract; an- 
tfchers 4-12, sessile, hispid, Eemale spikes 2-6 inches long, 
pedunculate, solitary or at the end of the raceme of male spikes; 
(bracts with 3 large unequal lobes, cup-shaped below and en- 
closing the base of the calyx ; calyx adnate to the ovary, glab- 
rous or tomentose, the limb 4-toothed ; petals 0 ; ovary 1-oelled ; 
-stigmas 2, large, densely papillose. Fruiting spikes 4-10 
inches long including the peduncle: Fruit a globose coriuooons 
1-seeded nut -2 inch diameter, adnate to the greatly enlarged 
bract which is reticulate, densely tomentose at the base and 
has 3 obloBg-spathulate lobes, each with a distinct poiimVeined 
midrib, the longest 1-1-2 inches long, tlie lateral iiahf as 

long. Vern. samma . 

Sub-Himalayan tract and low valleys of tKc Himalaya ascending 
to 5,000 feet from the Rawalpindi District eastwards. Locally quite 
common and gregarious and tken perhaps not again found anywhere 
in the neighbourhood. It is found in a small patch near Panjar, 
District BawMlpiiicl' : common near Pnndwar, Kangra, and has been 
collected in Hoshinrpiir. Chamba and Bashabr but as yet not in the 
Simla Division. The wood is grey with a reddish tinge moderately 
hard, it is not used. The growth is fast. Flowers: March — ^May. 
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LXXXVil. MYRICACE/F 

Trees or slirubs, aromati'c and glandular. Leaves alter- 
nate; stipules 0. Flowers unisexual, in cylindric bracteate 
catkin-like spikes, tbe male spikes sometimes fascicled or pani- 
cled, the female alw’ays solitary, occasionally a few female 
flowers at the top of the male spikes. Perianth 0. Male 
flowers often surrounded by 2 or more bracts; stamens 2-16, 
usually 4; filaments short, free or connate; anthers erect, 2- 
celled. Female flowers 2-4-br:acteate ; ovary 1-celled, com- 
posed of 2 carpels; ovule one, erect; style 2-fid, the arms stig- 
matose on the inner side. Fruit a small ovoid or globose drupe, 
-succulent, resinous or waxy, endocarp hard. Distuib. The 
following is the only genus. 

MY RICA, Linn, 

(From Mu tike j the Greek name for the tamarisk, used by Homer. 
"Distrib. Species 35; throughout the world excluding Australia.) 

Myuica Nagi, Thunh. Fh Jap. (1784) p. 76. — small 
evergreen tree, barb rough brownish-grey, young shoots j)eti- 
oles and inflorescence tomentose. Leaves crowded towards the 
ends of the branches, 3-6 by 1-2 inches, narrowly oblong or 
oblong-lanceolate, niarrowed at both ' ends, entire, glabrous 
when mature, coriaceous, dotted beneath with minute resinous 
dots; petiole -3-6 inch long. Male spikes *3 inch long, arrang- 
ed ralcemosely on a common axillary stalk 1-3 inches long; 
bracts orbicular, often with 2-3 smaller lateral ones ; stamens 
3-6. Female spikes axillary, erect, 1-2 inches long, flowers 
distant, rachis pubescent, styles 4 inch long. Drupe -4 
inch long, ellipsoid, scaly, flesh red, composed of spindle-shap- 
ed fleshy fibres radiating from the rugose stone. Collett, FI. 
/Siml., fig. 151. Vern. KaiphaL 

Outer Himalaya from the Ravi eastwards 3-6,000 feet. Not com- 
mon. The leaves on some shoots are occasionally coarsely and rather 
distantly serrate. The fruit is edible and the bark is used as an aromatic 
stimulant and externally as a plaster for rheumatism. The wood is 
'hard aiid heavy, it is not used. Flowers: August — September. 

LXXXVIll. GASUARINACE/E. 

A family containing one genus, three species are cultivated 
in the Punjab, They are easily recognised by their slender 
leafless green twigs ribbed and jointed like a horsetail. 

Casttabina, Worst . — Leafless trees^ or shrubs; branchlets cylindric, 
groove<L jointed, internodes terminating in a short sheath of connate 
scales (leaves). Flowers unisexual,* monoecious or dioecious ; males in 
terminal spikes formed of superposed shortly toothed cups (whorls of 
bracts) ; females in ovoid or globose heads, bracteate and 2-bTacteolate. 
■Male flowers ; bracteoles 2, lateral,^ persistent ; perianth of 2 hood- 
shaped segments breaking off at their narrow bases when the solitary 
stamen expands; filament inflexed in bud; anther large, 2-celled. Fe- 
'inale flowers; perianth 0; ovary 1-celled, composed of 2 carpels; ovules 
1-2, ascending; style with 2 filiform stigmas. Fruits of small seed- 
like compressed nuts produced at the apex into a membranous wing, 

. contained in a woody cone composed of the enlarged bracts and brac- 
leoles, each fruit being contained in a depression closed till ripe by 2 
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valves. Disteib. Species about 32; mostly Australian, several in 
£2ast Indies, one extending to Malaya and Burma. 

A. — Slieatli at the apex of the internodes 6-8- usualh^ 
7-tootted. 

Casuauina eqxhsbtipolu, Forst . — large erect tree, bark brown, 
rough but not deeply fissured. Branchlets very slender, *02 inch dia-- 
meter (when dry). Beef wood. 

Indigenous on the sejacoast of N. S. W. and Queensland extending 
to Chittagong and Burma. Often grown in gardens in the plains and 
does well. I have never seen it injured by frost in Lahore and the- 
growth is fast. The timber is very hard and gives an excellent firewood. 
The tree is often mistaken for a tamarisk but it has a more elegant and 
feathery habit than T, articulata, the only species which approaches, 
it in size. Does hadljr in the Suh-Himalayan tract as a rule hut not, 
if given a warm dry situation such as a roadside. Flowers : March. 

B. — Sheath at the apex of the internodes 8-10- usually 
9-toothed. 

Oasttaeina Ounninghamiana, Mict , — A large tree easily mistaken for 
C, equisehfolia hut the cones are usually much smaller not exceeding 
*6 inch long hy *4 inch diameter. 

Indigenous to Queensland and N.S.W. on river banks. Becently 
introduced and grows well in N.W. India. Flowers : December. 

C. — Sheath at the apex of the internodes 10-13-toothed. 

Castjaeina MONTANA, Jungh. var. validioe, Miq, — A.n erect troo 

smaller than 0. equisetifolia and with darker rougher more fissured 
bark. Branchlets about '05 inch diameter (when dry). 0, Jwighii^ 
hniana^ Mi q> 

Indigenous to the mountains of Java from 6--10,000 feet forming’ 
extensive forests. Cultivated in Lahore, Amritsar and Kapurthala. 
It does well and has rather the appearance of a conifer. It also pro- 
duces root-suckers rather freely which I have never seen in 0. equmfU 
iolia. The growth is fairly fast. Has been grown for many years iB' 
India as Q, stricta. Flowers: March. 

LXXXIX, GUPULIFER/E. 

Trees, rarely shrubs. Leawes alternate, simple, stipules* 
deteiduous. Flowers monoecious. Male flowers in catikin-like 
spikes, rarely in heads; perianth simple, membranous or 0;. 
stamens 2-many, filaments free; anthers 2-celled; pistillode 
rudimentary and hairy or 0, Female flowers in spikes, heada* 
or solitary; perianth adnate to the o*vary or 0, limb when 
present usually small, annular or dentate; ovary inferior or 
naked, after fertilization usually more or less perfectly 2-3- 
celled; ovules solitary or two, collateral, pendulous from, or 
from near the apex of the cell; styles ns many as ovary-cells, 
short or elongate, connate at the base. Fruit a nuf, included 
within or in the axil of, often greatly enlarged bracts, seed usu- 
ally one bv abortion. Distrib.^ A family of great forest im- 
portance in north temperate regions, a few speteies tropical and, 
in the southern hemisphere. 

Leaves deciduous, membranous; male cat- 
kins cylindriC;, dense; fruit various. 

Bracts of the fruiting spike forming a 
woody cone ... i, Alnus. 
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Bracts of the fruiting spike not forming 
a cone. 

Bracts not greatly enlarged in fruit, 
nut with two small membranous wings 2. JBetula, 

Bracts greatly enlarged in fruit. 

Nut small adnate to the base of a 

large reticulate wing-like bract ... S Oarpinus. 

Nut rather large enclosed in a sheath- 
ing bracteole ... 4. Corylus. 

Xeaves evergreen; male catkin slender, in- 
terrupted ; fruit a nut (acorn) seated on a 
cup composed of hardened bracteoles ... 5. Qu^cus. 

1. ALNUS, Linn. (The Alders). 

(The Latin name of the Alder.) 

Deciduous trees. Leaves alternate, penniveined, often 
VT^itli tufts of Lairs in tie axils of tLe nerves. Flowers mon- 
tBcious. Male flowers in pendulous catkins ; bracts 3-flowered, 
with, usually 4 bracteoles adnate to each bract; siepals 4; sta- 
mens 4, opposite to the sepals, anthers subsessile. Female 
flowers in short erect spikes ; ovaries 2 in the axil of each bract, 
each mth 2 bracteoles, 2-celled ; ovules 1 in each cell ; styleiS 2, 
i;he tips stigmatose. Fruiting spike a small woody cone com- 
posed of the persistent bracts between which are the small 1- 
■Beeded nuts; nuts narrowly winged or margined. Distbxb. 
Species about 30 ; North temperate region and the Andes. 

Leaves narrowed from about the^ middle to 
the apex ; lateral nerves or their branches 
running to the margin which is usually 
sinuatdy toothed ; anther-cells nearly dis- 
tinct; female flowers solitary, axiflary; 
nut with a narrow coriaceous margin ... 1. A. nitida. 

Leaves rounded, acute or abruptly very 
shortly acuminate; lateral nerves anasto- 
mosing within the margin which is usually 
entire; anther-cells connate; female flo- 
wers in axillary racemes of 4-8; nut with 
a membranous wing ... 2. A. nepalensis. 

1. Alnus nitida, EndL Gen. PI. Suppl. IV, ii (1847) p. 
— ^A large tree, bark dark-grey, smooth, shiniug when young, 
black and very rough on old stems ; young twigs usually glab- 
rous, dotted^ with minute drops of resin. Leaves variable, 
2-8 by 1-B inches, ovate or sometimes lanceolate or elliptic, 
narrowed from about the middle to the apex, base rounded or 
cuneate, rarely truncate, margin usually sinuately toothed, 
glabrous or nearly so exJcept for tufts of hairs in the axils of the 
nerves, lower surface with minute resinous dots ; lateral nerves 
•<6-12 pairs, running to the margin; petiole -5-2 inches long, 
Male catkins 5-10 inches long, about 4-5 in a terminal raceme. 
Anther-cells nearly distinct. Female spikes about -3 inch 
•long, solitary or occasionally in pairs in the leaf-axils. Cones 
usually 1-1-3 inches long, apparently in racemes owing to the 
fall of the leaves. Nut with a narrow coriaceous margin. . 
Wern. Kosh, (Ea.), sharol (Haz.) 'pidk (Ohamba.) 
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Himalaya 3,000-9,000 feet from the Jumna valley to Ohitral, mainly* 
on banks and islands of hill streams and in moist places in the inner 
valleys. Common in Bashahr along the Pabar River and in Kunawap-t 
Chamba, frequent in the Ravi valley and in Pangi. Also common 
in Hazara, in Kagan and Siran valleys. Often planted for shade 
in Hazara and reaches a very large size, 10-12 feet in girth with a 
height of 90-100 feet is not infrequent. Wood roddish-v'hite, soft, 
even-grained, it is not used. This alder is an excelUn.t rcaO-sidc tree 
in moist places in the hills but it is seldom used for this purpose, 
Stewart states that it follows the rivers down into the plains but 1 have 
^ver seen this. The bark is said to be used for dyeing and tanning 
Mowers : August — October. 

Alntts^ lyTEPALENSis, Z?. Don, Prodr. FI. Nep. (1826) p. 
58. — A deciduous tree; young twigs usually pubescent. Leaves 
4-6 by 2-4 inches, elliptic, apex rounded, acute or abruptly; 
very shortly acuminate, entire or undulate, rarely serrulate, 
base rounded or narrowed, pubescent along the nerves be<- 
neath when young, usually glaucescent and dotted with minute 
resinous dots; lateral nerves 6-16 pairs, curving upwards 
and anastomosing within the margin; petiole -d-T inch long, 
Male catkins 5-10 inches long, in large terminal panicles. Ann 
ther-cells connate. Female spikes *3 inch long, in axillary 
racemes of 5~G, rarely solitary. Cones -5- *8 inch long, appa- 
rently in panicles owing to the fall of the leaves. ITut with a 
narrow membranous wing. 

Outer Himalaya from the Ravi to Assam 3,000-8,000 feet Pound 
in ravines growing along streams especially at 5,000 to 0,000 feet. 
Common near Dalhousie. The bark is variable it is sometimes 
rough and dark grey and at other times snmoth pale grev and more 
or less shining. This alder is often confxised with A. nitida but the 
leaves are quite different in the two species in shape, venation and 
length of petiole and in A. nepalensis they are papillose beneath but 
not in A. nitida but to see this a strong Jens or microscope is necessary.' 
Wood as for A, nitida. Flowers: October — ^November. 

2. BETULA, Linn. {The Birches). 

(The Latin name of the common birch of Europe, B. alba, Linn.) 

Deciduous shrubs or trees; bark white or reddish brownV; 
peeling off in thin papery strips at least in young steins. Leaves 
serrate, ovate, alcute or acuminate. Flowers moncBcious. Male 
flowers in pendulous catkins; bracts peltate with usually 3 
bibraeteolate flowers; sepals 2-4; stamens 2, filaments forked, 
separating the anther-cells. Female flowers in erect ot 
pendulous spikes ; bracts imbricate, bracteoles 2, adnate to 
the bract which thus appears 3-lohed; perianth 0; ovary 2* 
celled, compressed, usually 3 ovaries in the axil of each S-lobed 
bract ; ovules 1 in^ each cell ; styles 2, slender ; stigmas termi- 
nal. Fruiting spike of deciduous 3-Iobed scales and winged 
or margined nuts. Disteib. Species about 33; North Tem- 
perate regions. 

Bark white; when young petioles silky and 
leaves sticky, the former soon becoming 
glabrous; female spikes solitary; fruiting 
bracts deeply 3-lobed, broader than the 
fruit, the wings of which are narrower 
than the nucleus •«» 1. B. utili$*, 
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Bark greyisli-brown ; when young petioles 
and midrib tomentose ; female spikes 
usually in clusters of 2-3; fruiting bracts 
with 2 small lobes or teeth, narrower than 
the fruit, the wings of which are broader 
than the nucleus ... 2. JB. alnoides, 

1. Bbtula utilis, Z?. Don^ Prodr. FI. Nep. (1825) p. 58.; 
— A small decdduous tree or shrub; bark white with conspi- 
cuous long horizontal lenticels the inner layers pink, peeling 
off in large papery layers ; twigs dotted with yellow resinous 
drops; young shoots; petioles and leaves silky soon becoming 
glabrous. Leaves 2-4 inches long, ovate, acute, sharply irre- 
gularly serrate, base broadly cuneate or rounded, rarely sub- 
cordate, sticky when young with yellow resinous scales ; pnticl ^ 
•4-8 inch long. Mule catkins 2-3 inches long, c‘o;icc«c(i 
the tips of long shoots. Female spikes about 1 in'ch long, soli- 
tary, erect, terminating dwarf shoots. Fruiting spikes not 
exceeding 1*0 inches long; bracts deejdy 3-lo])(‘(l, lobes linear- 
oblong; fruit narrower than the bracts, the wings narrower 
than the nut. Brandis, Ind. Trees, fig, 191. .Vem. Bhuj,) 
hiirj, hhujpattra. 

Himalaya mainly between 10,000 and 14,000 feet, Trans-Induts to 
Sikkim extending far hito the inner valleys and there common, oc- 
casionally scattered individuals are found as low as 7,000 feet. In Pangi 
it is frequently found at about 8,000 feet mixed with other broad-loaved 
trees. Usually gregarious towards the limit of tree growth associated 
with Pyrus falnAosa and Ithododendron canipajhulatum. Often only 
found oxx rocky steep ground having evidently been driven out of the 
more gentle slopes hy excessive grazing as it is found on such ground in 
inaccessible and unfrequented places. It is much loppe<l for fodder 
and cut for firewood by graziers. The wood is pinkish- white, tough, 
©vengrainecl. The growth is slow and reproduction usually wanting 
owing to grazing. The outer bark is peeled off in large strips and 
used for umbrellas, roofing houses, packing and in place of paper as 
a writing material. Flowers with the young leaves in May. 

2. Betttla alnoides, Bncli-Ptam, in Z>. T)on^ Prodr. Fh 
Nep, (1825) p. 58. — A medium-sized deciduous tree; bark dark- 
grey or brownish, marked with long horizontal lenticels; twigs 
not resinous, tomentose when young, one-year old still pube- 
scent; petioles midrib and main nerves beneath tomentosey^ 
ultimately becoming glabrous. Leaves 3-5 inches long, ovabS 
or ovate-lanceolate, acuminate, unequally doubly or trebly 
usually c-ruspidntol 3 " serrate, base rounded or subcordate, when 
mature glajjrous except along the nerves beneath, dotted on 
the under surface with minute inconspicuous resinous scales; 
petiole -3-8 inch long, tomontose when young, afterwards 
puhescent. . Male catkins 2-4 inches long, at the tips of long 
shoots. Female spikes about 2 iriches long, 2-3 together, 
rarely solitary, pendulous^ terminating dwarf shoots. Fruit- 
ing spikes often 8 inches long; bracts with one oblong lobe 
and two small Isiteral lobes or teeth; fruit broader than tEo 
bracts, the wings broader than the nxtt. Vesm. Sheori (Sutlej), 
Shagru (Ku.). 
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Himalaya 6,000-9,000 feet from the Ravi eastwards. Not uncom- 
mon in Bashahr and Simla. A tree of moist ravines, not gregarious. 
Wood white, evengrained, not hard, it is not used. The hark does 
not come off in large thin sheets as in B. utilis and is not white so the 
two cannot be confused in the field. Flowers : April (apparently also 
at other times.) 

3. CAR PIN US, Linn. iThe Hornbeams). 

(The Latin name of the common hornbeam of Europe, C. BetuluSy 
Xinn.) 

Deciduous trees witH smooth, bark and fluted stems. 
Leaves penniveined, serrate. Flowers monoecious. Male 
flowers in lateral pendulous catkins ; bracts ovate ; bract eoles 0 ; 
perianth. 0 ; stamens 3-4 on a Fairy torus adnate to the bract, 
filaments 2-fid separating tbe anther-cells. Female flowers 
in drooping terminal spikes; bracts folia)ceous; bracteoles 2; 
jperianth-limb minute, superior, toothed ; ovary 2-celUd ; ovules 
i in each cell; style-arms 2, long, stigmatose on the inner face. 
Nut one-seeded, 6-12-ribbed, enclosed in tbe base of tbe en- 
larged foliaceous bract and bracteoles wbicb form a retibnlate 
wing to tbe fruit. Distrib. Species 21; North Temperate 
Regions, most numerous in China. Vern. Himri (Ku). 

Shoots and petioles glabrous; leaves glab- 
rous except when unfolding, caudato- 
acuminate, biserratr : fr;-Tt7;'!c: bract broa- 
dest near the base, n-unily 3-lobed ... 1. (7. viminea. 

Shoots and petioles tomentose; leaves silky 
on the nerves beneath, acuminate, sub- 
©qually serrate; fruiting bract broadestf^^ 
m the middle, base not lobed ... 2. 0. faginea. 

1. Carpinus viminea, LindL in Wall. PI. As. Rasr. II 
<1831) p. 4, tab. 106. — A medium-sized tree; young shoots 
glabrons, one year old dotted with white lenticels. Leaves 
3-5 by 1-2 inches, ovate-lanceolate, sometimes ovate or lan- 
ceolate, caudate-acuminate, sharply biserrate except the tail 
which is simply serrate, glabrous except when unfolding, 
lateral nerves conspicuous, prominent beneath, parallel not 
close; petiole -3-6 inch long, slender, glabrous or nearly so. 
Male catkins 1-2 inches long; rabbis and anther-cells silky. 
Female catkins less than 1 inch long, silky. Fruiting spikes 3 
inches long ; bract lanceolate, unequal-sided, the narrower side 
entire or snbentire, the broader coarsely toothed^ usually with 
'two small lobes one on each side near the base which bring the 
greatest width of the bract well below the middle. Nut -15 
inch long, glandular. 

Himalaya 6-9,000 feet from Chamba eastwards. Mainly in the 
outer hills of Kangra and Simla but also in ibo inner parts, 

Bashahr. Wood white, hard, it is not used. The growth is rather 
Blow and regeneration not good except from coppice. Flowers : March 
— ^April. 

2. Oarpinus paginea, lAndl. in Wall. PI. As. Rar. II 
<1831) p. 6. — medihm-sized tree; young shoots tomentosej, 
one year old still distinctly hairy. Leaves 2*5-5 by 1-1*8 
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inclies, oTate-oblong, acuminate, sharply serrate, the teeth 
nearly equal, very silty beneath when young, persistently hairy 
on the nerves, lateral nerves conspicuous, prominent beneath, 
rather close and parallel; petiole •i-2 inch long, silky-tomen- 
tose. Female catkins densely silky; fruiting bract unequal- 
sided, one side semi-elliptic or -ovate toothed, the other narrow, 
entire, the greatest width at or near the middle* Otherwise as 
for £?• 'vimmea. 

Himalaya 6-8,000 feet from. Jammu eastwards. Apparently re- 
places 6'. vi'/ninea in the inner hills. The Bashahr specimens are ail 
0. faginea but Lace’s No. 920 includes a piece of 0. viminea so they 

possibly sometimes found growing together. The short silky 
s .- efficient to distinguish this species from C* viminea. Flo- 
wers : iMarcn — April. 

4. GORYLUS, Linn. {Tka ILazels.) 

(The classical name for the Hazel from horys, a helmet; in allusion 
to the involucre of the uia. JJistiub. {Species 10; Nox*th temperate 
region.) 

CoBviiTJS CoLTJENA, Linn. Sp. PL (1763) p, 999, — imaH 
or medium-sized deciduous tree, bark dark-grey, thin. Leaves 
alternate, 3-8 by 2-5-5 inches, ovate or obovate, acuminate, 
irregularly and sharply lobulate and toothed, base cordate, 
thin, membranous, glabrous when mature except in the axils 
of the uerve* on ilie lower surface; lateral nerves 10-12 pairs, 
the lowest pair basal; petiole 1-1-5 inches long, pubescent and 
with hairs. Flowers monoecious. — be- 
fore Male flowers solitary in the ‘z : ' . . zvate 

acute bracts, arranged in drooping catkins 2-3 inches long, the 
catkins in short racemes of about 4-6; bracteoles 2, adnato 
to the bract; perianth 0; stamens usually 8; filaments short, 
more or less connate, anthers 1-celled. Female flowers very 
minute, in small sessile bud-liko spikes composed of numerous 
imbricale bracts, the flowers in pairs in the axils of a few of the 
uppermost bracts; bracteole solitary, 3-partite; perianth-tube 
adnate to the oyary, limb annular toothed; ovary 2-eelled; 
ovules one in each cell ; style-arms two, linear, red. Fniio a 
1-seeded nut *5-7 inch long, sheatbecl by the much enljtrged 
lobed and toothed . d ' ' y bracteole and supported by 
large laciniate bracts, the nuts usually in clusters. Yarn. 
T,hangol% Thdngi (Pangi), Sharoli (Bash., Ku.), Umi (Kagan). 

5,000*10,000 feci: from Kumaon woitr/ardfj to muLops.- 
Ooniinenor in tli© inner than tbo ontar Himalaya and occ;iti3on'’aIy gre- 
garious. Heaches 6-7 feet in girth and 35-40 feet in height but usuaHy 
naoli under these dimensions. The wood is pinkish white, fairly hard 
rnd does not warp. It is not used. The grov/th is ra&har slow. The 
nuts are eaten. Flowers: Maroh^Aprii. 

5. QUERCUS, Linn. {The Oaks.) 

(The Latin name of the Oak.) 

Trees or shrubs (in the indigenous species) evergreen. 
Leaves alternate, penniveined. Flowers monoeoious. Male 
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flowers in pendulous catkins, bracts small, 1-flowered ; perianth 
campanulate, 4-8-lobed or -partite; stamens usually 6-12, fila^ 
ments slender, scarcely exceeding the perianth ; pistillode usu'- 
ally 0. Female flowers with an iuTolucre of small scales, soli- 
tary, axillary or in few-flowered spikes; perianth-tube adnate 
to the ovary, limb very minutely lobed or toothed ; staminodes 
minute or 0; ovary 3-oelled; ovules 2 in each cell; styles 3, 
stigmatose on the inner surface or at the apex only. Fruit 
(acorn) a 1-seeded nut seated on a cup formed from the enlarged 
and hardened involucral scales. Distrib. Species (including 
Pasanid) over 300 ; throughout the world excluding S. America, 
C. & S. Africa, S. India, Australia and the Pacific Islands. 

The wood of all the indigenous oaks is brownish, very hard, with 
distinct paler colored sap wood and very indistinct ' annual rings. The 
medullary rays are of two classes, some very fine and some very broad, 
the latter causing a silver-grain on radical sections. The wood warps 
and shrinks in seasoning and except for ploughs is very little used as 
timber but is the favorite wood for fire-wood and charcoal in the hills. 
The size of the fruit varies considerably on the same tree. The descrip- 
tion of the relative length of the nut to the cup is about the average 
for ripe fruits but in unripe fruits the cup is relatively longer often 
nearly enclosing the nut. 

Young shoots and mature leaves beneath to- 
mentose or pubescent. 

Leaves always cuspidate-serrate, white-to- 
mentose beneath, nerves straight ... 1. Q, incana. 

Leaves usually entire except on young 
plants and branches subject to browsing. 

Leaves brown- or rusty-trrryr.trso bene- 
ath, lateral nervCf* ... 2. semecarpifoUa. 

Leaves grey-pubescent beneath, lateral 
nerves not forked, often obscure ... 3. Q, Ilex. 

Young shoots and mature leaves beneath 
glabrous or nearly so. 

Leaves green beneath, often entire, 
nerves mostly forked 4. Q. dilatata. 

Leaves pale and glaucous beneath, al- 
ways serrate, nerves straight ... 5. Q, glauca. 

1. QtrEECtrs INCANA, Roxh. Horl. Beng. (1814) p. 104. — 
An evergreen tree, 'bark dark-grey, young sEoots and peHotes 
hoary. Leaves 3-6 by 1-2 incnes,_ oblong- or ovate-lanteeolafe, 
acuminate, cnspidate-serrate, coriaceous, dull greyisb-greeu 
and glabrous above, densely wbite-tomentose beneotb ; Interal 
nerves 12-20 pairs, straight, parallel; petiole -4-6 inch long. 
Male catkins 2-4 inches long, slender, pubescent, usually inter- 
rupted; anthers 3-5, glabrous. Female flowers solitary or clus- 
tered in the le^-axils on short stout peduncles; i^les sbori^ 
clavate, spreading. Acorn -8 inch long, half-enclosed by the 
campanulate cup when ripe. Collett FI. Siml., fig. 154. 
White Oak. Vem. Ein, rinj (Haz. Sp.), hdn, han, hdnj. 

Himalaya 3,000-8,000 feet. Trans-Indus to Nepsd. Common and 
usually gregaxions associated with Rhododendron arboreum and Pieris 
^vMifolia, Often on hot suspects and more conspicuous on the ontw 
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than the inner ranges. Often found growing with Pinus longifolia^ 
mostly as an undergrowth towards the upper limits of the pine, less 
often it is found with blue pine and rarely with deodar. The regenera- 
tion is usually bad especially when the oak forms a large portion of the 
crop. I haye seen good reproduction only in places covered with 
shrubs under which the oak seedlings are enabled to establish them- 
selves. The growth is slow and seedlings are much damaged by cattle. 
The tree is lopped for fodder sometimes under rights but extensively 
illicitly. Trees in Government forests in Kangra are usually lopped till 
not a leaf remains, year after year, but privately owned trees are 
usually lopped every second or third year. The wood is very hard, 
reddish-brown, it warps and splits badly. It is used for ploughs but 
the main value of the tree is for firewood and -charcoal for which it is 
excellent. Although usually worked under a coppice or coppice with 
standard system, this oak coppices badly except as a young tree. 
Nothing is known as to its rate of growth as in this species as well 
as in the other oaks the rate of the growth cannot be ascertained by 
ring counting. A tree in Chamba measured 16 feet 11 inches girth by 
90 feet in height. Flowers : ApriT-May. 

2. QinsROUS SEMECAUPiFOiiiA, Smith, in Rees Cyclop, 
XXIX (1819) No. 20.— A large evergreen tree, bark dark-grey, 
cut by shallow cracks into small more or less four-sided scales; 
young shoots tomentose. Leaves 2-5 by 1-3 incbes, elliptic or 
elliptic-oblong, entire or on young trees spinous-toothed, apex 
usually obtusie, roundediy sometimes mucronate, rarely aicute, 
rigidly coriaceous, glabrous and dark-green above, rusty- or 
brown- tomentose beneath; lateral nerves 6-12 pairs, forked, 
usually impressed on the upper surface, very promrr.ent be- 
neath; petiole 0-2 inch long, .stout. Male ’J-O ^relics 

long, softly pubescent ; anthers 8-18, glabrous. Female flowerg 
in few-flowered short spikes; styles 3-5, long, recurved. Acorn 
1 inch diameter, subglobose, nup covering onlv the base of the 
nut which is brown when ripe, Collett, Fi Siml., fig. 152 
Brown Oah, Vem. Banjar (Haz.), Kren (Chamba), Karsu 
(Bash). 

Himalaya 8,500-12,000 feet. Trans-Indus to Bhutan. TTsually gre- 
garious, Sometimes found forming nearly pure forests as on the Bhaula 
Dbar in the Kangra District where it ascends almost to the limit of 
tree growth, sometimes it is mixed with silver fir, spruce and deciduous 
broad-leaved trees such as maples and horse chestnut, at other times 
it is altogether wanting in the elevational zone it occupies and for no 
apparent reason. A larger and straighter growing tree than the other 
oaks reaching 80-100 feet in height with a girth of 8-12 feet or even 
more. Tt IS a ligl't-rlomp'^rlfn?? species and oonsequontly does not form 
dense forests “be ;,.ol© stage when the growth has all the 

appearance of coppice. Such growth can be well seen occupying a 
considerable area near Daranghati, Bashahr. It can hardly be due to 
previous fellings but may be th© result of grazing. The timber is very 
hard, olosegrained, light pinkish-brown, it would probably be more used 
if it were more accessible. It is used for firewood and charcoal in 
Dharamsala. The tree is much lopped for fodder when found near 
villages and seedlings have little chance of surviving except in remote 
and unfrequented localities as the brown oak forests are usually open 
to grazing. The seed ripens in July and August and germinates at 
once, often before it falls from the tree. Flowers: May — June. 

There is a form of this tree in Kumaon and Tehri-Oarhwal with th© 
leaves glabrous beneath and often acute. It resembles Q. dilafafa, but 
has the lateral nerves very strongly marked on the lower surface 
whereas dilataia has them about equally marked on both sides and 

kk2 
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not very conspicuous on either. This form has not been collected as 
yet in the Punjab but in seedlings and young trees the tomenruin is 
usually wanting. 

3. Queecus Ilex, Linn. Sp. PI. (1753) p. 995, — A small 
evergreen tree, or large sKrnb, young slioots gxey with, stellate 
pubescence. Leaves •8-2-5 by -6-1-5 inches, variable, oblong 
or elliptic-oblong, obtuse or acute and mucronate, entire or 
coarsely base rounded or subcordate, coria- 
ceous, irjC'.ir lower surface densely grey, stellately 

pubescent or touientose; latei'al nerves 5-8 paii’S, obscure ii. 
the entire leaves, more conspicuous in serrate leaves; petiol# 
-05-1 inch long, vstout, tomentose. Male catkins 2-3 inches 
long pubescent, slender, interrupted; anthers 4-12, hairy, 
shortly apiculate. Pemale flowers in pedunculate spikes reach* 
ing 2 inches in length ; styles 3-5, spreading, clavate. Acorns 
usually 2-3 on a coniinon peduiude up to 1-3 inches long, wiien 
ripe ojie-lhird to one-quarter sunk in a thick woody cup. Holm 
Oalt. lYern. Breh (Kun.) 

luner dry valleys of the Himalaya 4,000-8,500 1‘eet. Commou iu 
Kuiiawar, the upi>er Havi valley and Kagan; not in the outer lulls. 
Trans-Indus. Usually gregarious and associated with Acer 
Fraxinus xantkoxyloides and (except) in Kngaii) Pinus ' 
with Fleciranilms nujosus common in the ' \‘J Usuaiiy a small 

dense-crowned bushy tree but often only a ic Tho tree is in- 

jured by cattle browsing and the loaves on low branches bocoim* prick j;^ - 
toothed much like those of tho Holly. The wootl h not 

used. In the herbarium it is apt ■'e b '‘c 'fused with Q. dilaiaia which 
has the same variability in the foliage but they can scarcel,' be confused 
in the field. Q. Ilex is a dull-green tree oi hot dry ;tspet‘L'» \v bcj'cas 
Q. dilatata has bright . . ’Cri cul (tccurs lu cn.;!,- * cud rioidor 

places, loaves of . r.ro .isualiy loin'li largiT tluai ihoso 

of Ilex and never timicnto^'o.. Growl h very slow. A Iroc in (diaiuba, 
measured 8 feet 9 inches girth by 30 feet iu itcigh* Fiovtors: April — 
May, 

4. Otnaaons dilatata, Lindl. in Wall. Gat. (182S) lifo. 
‘<5785. — A large evergreen tree; bark nearly black, exfoliat- 
ing it scales, not very rough; youngest shoots and petioles 
with slight tiocculent stellate pubescence, soon becoming glab- 
ious. Leaves usually 2-4 by 1-2 inches, oblong-lanceolate or 
- 6 ll;. 2 >tis, entire or cuspidate-serrate especially on young trees, 
acute, mucronate, hright-green and glabrous on both rades, 
coriaceous; lateral nerves 8-12 pairs, mostly forked, about 
equally conspicuous on the two surfaces but not very prominent 
on either, reticulations distinct ; petiole -l-S inch long. Male 
catkin 2-3 inches long, much interrupted ; anthers 4-8, glabroua. 
iFemale flowers in short axillary spikes ; styles 3-5, the tips re- 
curved. Acorns 1 inch long, one-third immersed in tho hard 
enp, Collett, FI. Siml., fig. 153. Holly Oak. Vern. Barungi 
,(Haz. Rp.), Mom. 

Himakya 5,000-9,00' feet. Trans-Indus to Kumaon. A lai^e 
tree readiing 80-100 feet in height hy 20 feet girth. Oftem gregarious, 
sometimes associated with blue pine, the oak taking the moister places, 
at* other times with deciduous broad-leaved trees when the oak takes 
the dryer places. In the lower poriaon of its zone it is frequent]^ 
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•found with Q, incana and at the higher levels with silver fir or spruc^t 
Btegeneration is fairly good and it sometimes appears as an underwood 
in pole forest of blue pine, the blue pine on the other hand frequently 
comes up profusely under large oaks. The growth apperii's zo be 
rather faster and the wood is better than that of tho other oaks and 
is said to be durable but warps and shrinks in seasoning. It is chiefly 
used for firewood and charcoal. The acorns ripen in October and usual- 
ly germinate soon after falling. Usually severely lopped for fodder., 
to the Kangra Working Plan by G. S. Hart, paragraph 3^ 
s- dilatata does not occur on the Dhaula Dhar, a fact which has 
Aevf '.' beer, explained. It occurs on the Uhaula Dhar in Gliamba in 
Kalatop and Kainthli, etc. Flowers : April — May. 

6. Querctjs glattca, Thunh. FL Jap. (17S4) p. 175. — 
[A. small or medium-sized evergreen tree; bark smooth grey, 
twigs glabrous. Leaves 4-7 by 1-3 inebes, oblong, oblong-lan- 
ceolate or oblanceolate, acuminate, cuspidate-serrate except 
towards the base^ '^o‘*'iacenus, glabrous and shining above, pu- 
bescent beneath hairs when young, afterwards 

glabrous or nearly so, glaucous; lateral nerves 10-14 pairs, 
straight, parallel; petiole •4-*8 inch long. Male catkins 2-3 
inches long; bracts lanceolate, silky, much longer than the 
flowers ; anthers 4-5, glabrous. J’emale flowers 2-8 together on 
a short axillary i)eduncle,\ styles 3, with short broad spreading 
tips. Acorns *7 inch long, solitary or in pairs, the cup sessile, 
composed of tomentose sicales arranged in 5-7 annular belts, 
covering the base only of the nut. Collett, PL SimL, fig. 156. 
Vern. hdnn% baHn, 

Himalaya 2,000-6,000 feet from the Indus to Japan. Not grega 
rious but usually found in moist ravines and locally common, 
Kumalgali and . Ghari Habibullah in Hazara. In Kangra at about 
3,000 feet it is found with Q. incana forming a coppice-like under- 
growth with standards of Albizzia sUpulata. Ifc is often foxind with 
Acer ohlongvm,, MacMlus adoratissima, etc. Beaches a height of 50-60 
feet with a girth of 5-6 feet. An ornamental tree when well grown; 
it would probably grow better than Q. incana in the plains. Flowers r 
March — April. 

Qumtous PEDXJNOunATA, Bhrn. — The Bnglish Oah. — This is grown in 
most hill stations but requires a deep soil or it become stunted. It 
suffers greatly from snowbreak except where the snowfall is light. The 
biggest specimen is in Abbottabad 6 feet 2 inches in girth and about 
40 years old. There is one 4 feet 8 inches in girth and 60 feet high 
in Kulu. There are several at Ghoragali. It regenerates naturally 
in Kulu as do both the following. 

Qumiotrs CEnuTs, Linn. — Tho Turheg Oah. — Grown in Dharamsala 
where it is stunted and at Monali (6,000 feet), Kulu, where it suffers 
from snowbreak. 

QaEacTJS ntruEA, Linn. — The American Med Oah. — Grown at Monali, 
Kulu, and suffers from snowbreak. 

Qubbour Subbr, TAnn. — The Cork Oah. — Has been tried in Kulu 
and there is tree still living in the Bandrol Garden. It has not thriven 
in Kulu and probably requires a warmer and dryer climate. Was 
introduced in December 1875 by plants imported in Wardian cases. 

Faotts sTLVATioA, Linn. — ^The Beech. — ^There are a number of 
specimens growing fairly well at Monali, Kulu. This tree ajjid the foreign 
oaks are not likely to he of any economic value in the hills. They werei 
mostly imported in 1876 by Mr. Baden Powell. Both the normal form 
of the beech and copper variety are growing in Simla. 
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Oastanea sativa, Mill . — A medium-sized (in India), deciduous tree, 
Leaves 5-10 by 2-3*5 inches, oblong or elliptic, acuminate, cuspidate- 
serrate, lateral nerves 12-22 pairs, conspicuous, parallel, bright-green 
and glabrous above, pale and more or less pubescent below ; petiole *3-1 
ilich long. Flowers in erect axillary spikes 5-12 inches long, pale 
, cream-colored, foetid, a few female flowers at the base of the spikes. 
Male flowers 3 or more in the axil of each bract j perianth campanulate, 
segments usually 6^ stamens many. Female flowers usually 3 in an 
involucre; perianth adnate to the ovary, limb 6-lobed; ovary 6-celled; 
styles 6, exserted from the involucre. Fruit up to 3 inches diameter 
consisting of the densely spinous involucre which splits into 2-4 valves 
and contains 1-3 chestnuts. Sweet or Spanish Chestnut. 

Indigenous to S. Europe. Though introduced many years previous, 
the cultivation of C. sativa in N. India on a large scale dates from 
about 1878. It is found in most hill stations but as far as I have seen 
never ripens fruit in Abbotabad or Ghoragali possibly owing to lime 
in the soil which the tree dislikes. It is grown and fruits freely in 
many parts of Bashahr and Kulu but the fruits do nob keep well. 
It grows and fruits well in Dehra Dun at 2,000 feet, so uhat it stands 
a great variety of climates. Seed has been distributed to villagers in 
Bashahr for many years in the hope that they would take up the cul- 
tivation of the tree but it has led to very little result. To grow the 
Chestnut the seed must be sown fresh and in a moist place and even 
then a large number of seeds come to nothing. The \ullagers in Bashahr 
are quite ready to plant and look after plants so that the best way 
to encourage the cultivation of the Chestnut is to make nurseries at 
Forest Rest Houses and distribute plants when 2-3 years old. Natural 
seedlings come up under the parent trees at Monali (6,000 feet), Kulu, 
and Nachar (7,500 feet), Bashahr. The tree does best on a deep porous 
soil but in the Himalaya it does not reach the proportions it does in 
Europe. The maximum height hitherto is 40-50 feet with a girth 
of 3-4 feet and the trees are branchy and suffer somewhat from show- 
break. 

XG. SALIGACE^. 

Deciduous trees or shrubs. Leaves alternate, simple. 
Flowers dioecious or exceptionally monoecious, both sexes in 
catkins consisirng* of bracts each with one flo-wer in its axil; 
bracteoles 0. Perianth 0. Disk of one or more glands or cup- 
shaped. ^ Male flowers ; stamens 2 or more, filaments usually 
free; pistillode 0. Female flowers; ovary 1-celled; ovules 
few or many on 2-4 parietal or subbasal placentas ; style short 
or 0; stigmas notched or lobed. Fruit an ovoid or lanceolate 
2-4-valved capsule. Seed minute enveloped in a mass of silky 
ham attached to the funicle. Distbib. A small family 
chiefly in temperate regions. 

■Wood soft, not durable, pores and medullary rays very small and 
fine. Most species grow readily from cuttings and the hirgei* are 
quick-growing but not long-lived trees. 

Petioles short; disk of 1-2 glands ... 1. Salu. 

Petioles long; disk flat or cupshaped ... 2. Populns, 

1. SALiX, Linn. (The Willows.) 

(The classical name of the Willow.) 

Deciduous trees or slixubB, sometimes dwarf. Leaves al- 
ternate (retj rarely opposiie), simple, usually lanceolate; 
stipules various. Flowers in catkins, dioecious (or sometimes 
monoecious with, male and female flowers in tlie same oatkin),^ 
eacii flower in tlie axil of a bract; perianth 0. Disk usually 
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©f 1-3 glands; wlieii one, usually opposite tlie bract and wben 
2 are present, one opposite and one adjacent !tb tlie bract. Sta- 
mens 1-12, usually 2, filaments free or connate at tbe base or 
united up to the anthers, Oyary 1-celled, sessile or stipitate ; 
style usually short or 0; stigmas entire lobed or divided; 
ovules few or many, on parietal placentas towards the base of 
the ovary. Capsule 2-valved, when ripe the valves usually 
rolled back; seeds with a tuft of silky hairs. Disthib. 
Species about 160; chiefly in north temperate regions, Verr 
Bins, hains^ hais, hed^ hend. 

The genus is an exceedingly difficult gxs c-rir-g tc the tendency iti 
variation. The character of free and yi: ',;Gd sta-iio:!" on which tins 
main sub-division of the genus is based is by no means invariable^ and 
the length of the style and stipe of the ovary and shape of the stigma 
show considerable variation in the same species. Too much reliance 
is not to be place:! on the color of the bracts though this character 
zs distinctly useful. In fresh specimens I have found wide variation 
in the color of the bracts at the apex and base of the same catkin. 
Added to thi'^ is the difficulty of corrolatirg the sexes, a difficulty 
which is by no moans inconsiderable in the caso of those species which 
flower before coming into leaf. In Europe very numerous natural 
hybrids arc found but in India variation appears to account for aber- 
rant form*? r«ather than hybridization but I have seen undoubted hybrid;? 
between 8* denticutata and S, hastata and other species form 

hybrids S't times. 

Key to ih€ species from leaves and male catkins. 

I. Stamens 3-12. 

Leaves lanceolate or ovate-lanceo- 
late, very pale beneath ... 1. S. tetrasperma 

Leaves linear-lanceolate, usually en- 
tire ... 2. S. acmophylJa 

11. Stamens 2; filaments free. 

Dwarf shrubs of al^jine situations; 
leaves not exceeding 1 inch long. 

Rachis of male catkins hairy. 

Petiole less than *1 inch long ... 8. 8. furcata. 

Petiole •2-'3 inch long ... 9. 8, flattellaris* 

Rachis of male catkins glabrous... 10. 8. Lindleyana 
Small or large shrubs or small trees; 
leaves more than 1 inch long. 

Leaves linear-lanceolate with re- 
voluto margins, silvciy-silky be- 
neath ... 7. 8. viminalis. 

Leaves broader, zisually not silky. 

Male catkins on short leafy 
shoots 5. 8. denilcV'laia 

Male catkin subsessile or with 
a few small leaves at the 
base. 

A small shrub 8-6 feet high 4. 8. fiastata. 

Larger shrubs or small trees. 

Twigs glabrous or nearly 
so; leaves mostly rather 
coarsely serrate 6. 8. daphnoides. 

Twigs more or less tomen- 
tose, leaves entire or 
serrulate, often silky ... 3. 8. WalUchiana 
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III. Stamens 2, filaments connate 

XI. S. oxycarpa. 

r 'ii ' species from leaves and fruiting catkins. 

I. Capsules giaorous. 

A* Small or large shrubs or trees; 
leaves more than 1 inch long. 

Capsules distinctly stipitate. 

Small trees; disk of 2 glands. 

Leaves lanceolate or ovate-lan- 
ceolate, very pale beneath ... 1. S. tetrasperma. 
Leaves linear-lanceolate, usually 

entire ... 2. /S', acmophylla. 

A shrub 3-5 feet high; disk-gland 
solitary ^ ... 4. *Sf. Jiastata. 

Capsules subsessile or with the stipe 

shorter than the disk-gland. 

Stigmas subsessile; leaves 1-2 
inches long ... 5. 8. denticulata. 

Style filiform; leaves 2-5 inches 
long ... 6. 8. daphnoidfis. 

B. Dwarf shrubs of ali)ine situations ; 
leaves less than 1 inch long. 

Rachis of female catkins hairy. 

Petiole less than *1 inch long .. 8 futrfrftt. 

Petiole •2-%S inch long ... 9. 8. flaheJlaris. 

Rachis of female catkins glabrous 10. 8. Lindleyana. 

n. Capsules pubescent. 

Stigmas subsessile. 

Leaves 2-4 inches long ... 3. 8. WnlUchiana, 

Leaves 1-2 inches long ... 5. 8. dr^nfii*ulaia . 

var. hnzarica 

Style distinct. 

Leaves silvery-silky beneath ... 7. 8. vimmalis. 

Leaves glabrous or nearly so be- 
neath ...11. 8. oxyenrpa. 

1. Saxix teteasperma, Roa^h. Cor. PL I flTOr)) p, 06, 
t. 97. — A medium-sized tree, bark with longitudinal furrows 
rough, young shoots silky. Leaves 2-5 by -B-l-S inches, lan- 
ceolate or ovate-lanceolate, caudate-aeuniinale, towai’ds the 
base of the shoots usually shorter, blunter and relatively 
broader, entire or more usually serrulate, green and glabrous 
above pale or white beneath and more or less ^ilky when quite 
young; petioles -fl-T inch Jong; stipules on viqTivnu- shoots 
semicordate, conspicuous, with gland-tipped teeth. “Flowers 
appearing after the leaves. Male catkins 2-5 inches long, 
oweet-scented, sessile or on leafy shoots, racKs Hairy; bra^S 
obovate, concave, yellowish-brown, villous,* not crow led, tip 
rounded or sub-acute. Stamens 5-10, filaments free, woolly 
towards the base. Disk of 3 yellow glands. Female catkins 
1 incH long, on leafy sboots, rachis hairy, bracts as in the male 
but rather smaller. Disk semi-annular opposite the bract, 
yellow, Ova^ ovoid; style 0; stigma 2-fid, each brancK 2* 
lobed. Fruiting catkins about 2 inches long, rather lax ; cup* 
sules glabrous, -15-2 inch long, on a slender distinct stipe, 

A polymorphous species planted in the plains of the Punjab, One 
jopn (8. pyrina, Lindl. in Wall. Cat. No. 3706) is indigenous in 
the Sub-Himalayan tract as far west as Debra Dun and is likely to be 
found in similar places in the Punjab, It is a tree of wet or swampy 



XC. SALICACE-aS. 


505 


.places sHedding its leaves at tlie end of the monsoon and flowering in 
October. Another form flowering in February — March is pla?^ed and 
possibly wild in wet places near Delhi, The statement that 5. 

^perma ascends the Himalaya to 7,000 feet made in the FI. 

Ind, V p. 627 is almost certainly incorrect, 1 have seen these 
Himalayan specimens (in leaf only) some of which I think are 8, 
iWallichiana others were named by Andersson S. glaucophylla. 8, 
^'’zv.''op'^.yVcL. Anders, was based on specimens collected by Jacquemont 
-"’cb.'/c the Ganges valley (mdt Ind, For. vol. 48, p. 444). Anders- 
son subsequently reduced both 8. glauco%)hylla and 8. dealbaia to 8. 
acmophylla^ Boiss, I have not seen vTaequemonVs specimen but judging 
from others named by Andersson 8. and 8. dealbata re- 

from others named by Andersson 8. ripiwfJr and 8. tetrasperma 
(vide note under 8. acmophylla.) The Indian pieiandrous willows re- 
quire a careful study with far better material than is at present avail- 
able in herbaria and with specimens of the wild forms rather than those 
from cultivated trees. 

2. Salix acimopitylla, Bohs. Diagv . Ser . I, VII (1S46) 
p. 98. — A small tree, hark rou^‘h wiili irregular mainly verti- 
cal cracks. Twigs slightly hairy when quite yoxxng. Leaves 
2-5 by -2-6 inch, rarely wider, linear-lanceolate, caudate-acu- 
minate, entire or serrulate, green and glabrous above, not 
glaucous beneath, silky when quite young; petioles ‘l-vS inch 
long; stipules minute. Flowers appearing after the leaves. 
Male catkins 1-2 inches long, on short leafy shoots, xachis vil- 
lous; bracts ovate or oblong, concawe, yellowish, very villous, 
rather crowded, tip rounded or sub-acute. Stamens 4-6, usu- 
ally 6, filaments free, woolly towards the base. Disk of 2 yel- 
low glands. Female catkins 1 inch long, on short leafy shoots, 
rachis villous, bracts as in the male. Disk opposite the bract, 
semi-annular, yellow, about one-third as long as the stipe of 
the ovary. Ovary fusiform; style 0; stigma two-fid, branches 
entire. Fruiting catldns 1-2 inches long; (capsules glabrous, 
about *2 inch long, on a slender distinct stipe. 

Sub-Himalayan tract along streams. Trans-Indus to the United 
Provinces. Usually met with as a planted tree on roadsides and ve:pr 
ifrequcntly planted near water-mills. This planted form is easily dis- 
iin^iisbed in the field from 8, tetrmperma by its narrower leaves 
-which are green beneath and usua!]y entire but not so easily in the her- 
barium. Beaches a height of 30 foot and a girth of 6-6 feet with short 
straight trunk and compact rounded crown. A form of this tree in 
some respects approaching 8. tetrasperma and with somewhat the ap- 
pearance of 8. alha^ Linn, was desCSribed in Acta Holm. Vol. 1850 (ISId) 
p. 472 as 8^ dealbata, Anders. The type was collected by Jacquemont' 
between Saha-ranpur and tbo foot of the hills. Andersson subsequent- 
ly reduced it to 8. acmophylla, Boiss. but it is possible that it is dis- 
tinct and is the tree referred to by Collett, Flora Simlonsis as 8, alba- 
Flowers; February— April. 

3. Sat.xx Walxichiana, Anders- in Act- Holm- Vol. 
1850 (1851) p. 477, — shrub or small tree, twigs silky-tnmen- 
tose, 1 year old twigs pubescent towards the tips. Leave 2-4 
by *6-1*2 inches, sometimes larger, ovate-lanceolate or oblong- 
lanceolate; entire or obscurely glandular-serrulate, silky on 
both surfaces when young, nearly glabrous when mature and 
glaucoui^ beneath or persistently silky on both sides ; petioles 
*2-*4 inch long; stipules minute or semi-cordate and coarsely 
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tootlied. Flowers before or sometimes with the leaveo. Male 
catkins 1-1-5 inches long*, sessile or^with a few leaves at the 
base, dense, thick, very silky, rachis villous; bracts oblance- 
olate, densely silky on both sides, dark-browii Stamens 2, 
filaments free, villous towards the base. Disk of a solitary 
erect gland opposite the bract. Female catkins 2-3 inche.'^' 
long, on very short leafy shoots or sessile, ascending, flexuous, 
rachis villous; bracts ohovaie-ehlong, smaller than in the male, 
dark-brown, silky. Disk as in the male. Ovary ovoid, densely 
silky, on a stii)e as long* as or many times longer than the 
disk; stigmas subsessile, elongated, eret‘t, each Imanch 2-fid. 
Fruiting catkins 1-5-5 inches long; caj^sule^ densely silky, 
stipitate or not, -25 incli long, witli an cdongated conical apex, 

Himalaya 5-9,000 feet, especially ia the inner Valleys: Kagan, 
Pangi. A variable plant best recognised by its silvery silky young 
leaves which are never coarsely toothed and often quite entire. S, 
WallicJiiama varies somewhat as to the length of tlie style, Andersson 
in DC. Prodr. XVI, ?*/, p. lias tlirce vnrities: — var. griftm, (Sp. 
Wall. Oat. No. ^3700). Jieaves glabra te above. Female catkins sessile; 
bracts acute witli dark tips. Capsules long-conical, densely grey- 
tomentose, sessile or nearly so. This form is found in Nepal and 
Kumaon and similar forms occur in the moist outer Punjab Himalaya 
Var. julacea, (Sp. Anders. .V(‘l. .Holm. Vol. 1850 (1B51') p. 47GbT;eaves 
adpressed silvery iomentose beneath, (‘lllptic. 2-2 5 by 1-1*5 imbes. 
Female catkins subsessile, 8-5 inches )>ra(*ts nearly glabrous 

with black tips. Capsules long-con it al. yellowish-grey tonientosCt 
stipe 8-4 times as long aw the disk. Thi'^ is found in Kashmir and 
the Punjab. Var. (AnderK. in Vet. Akad. Handl. n.s. Vi 

(1865) p. 81). Leaves lanceolate, silvery ton eniose c*pf« hdlv beneath. 
Female catkins shortly peduncled; bracts uciitc*. blar^k, nearly- glabrous. 
Capsules ovoid-conical, yellotvlsh. .sparve-bx toinentoso. stipe 8 times as 
long n.s the disk-gland! A coninnoi loroi in tlie Punjab especially 
on the inner ranges. There arc, how<5Vcr, si‘V’'eral other forms of 
this tree. The form found in tlie oxiU^r lliniahiya is ofic-i* scarcely 
distinguishable from S. daphnokUs in the abscence of female flowers 
or fruiting catkins. Flowers: March — June. 

4. Salix hastata, Imn. Sp. PI. p’J'53) p. 1017. — 
erect slirub branclied from the base, twigs glabrous or witE 
spreading silky hairs, 1 year old twigs glabrous, shining, dark- 
hrown or purplish, ralher stoxtt. Leiivt*s I-? 1>y •^)-2 inches, 
usually ovate or elliptic, clothed when yoxmg with loose tangl- 
ed silky hairs, glabrous when matoe, green above, paler green 
or glaucescent beneath, serrate with gland-tipped teeth ; peti- 
oles -l-S inch long, reddish; stipules on vigoiwi'^ shoots con- 
spicuous, ovate, glandular-seiTJite. Flowers with the leaves. 
Male catkins 1-2 inches long, subsessile with a fow small leaves 
at the base, thick, dense, very silky; rachis densely silky; 
bracts suhspathulate, more or less densely silky, black or dark 
reddish-black towards the tips. Stamens 2, filaments free 
or not infrequently united either partially or up to the an- 
thers, glabrous. Disk of a solitary erect gland opposite the 
bract. Female catkins 1-2 inches long, suhs^sile with a few 
small leaves at the base, thick; fachis silky; bracts as in the 
male hut longer and more acute. Ovary glabrous, red, stipe 
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twice as long as the disk gland; style filiform; stigmas usually 
spreading, branches 2-fid. Fruiting catkins 2-5 inches long; 
capsules glabrous, -2-25 inch long, ovoid, beaked, stipitate. 

Himalaya 9-15,000 feet, mainly in the inner ranges, Kagan and 
Siran valle 3 'S, Ohamba, Lahaul, Kunawar, rare in the outer ranges but 
occurs here and there, e.g.j Huttu. A shrub 3-5 feet high, best dis- 
tinguished from /S', deaticulata by its stouter silky catkins vith dark 
bracts, long styles and much shorter peduncles; the large stipules on 
vigorous shoots are also not seen in S. denticulata. Flowers: May— 
July. 

5. Salix denticulata, Anders, Act, Holm, Vol. 1850 
(1851) p. 481 . — A shrub often gregaz'.'cr.p, twigs pubescent, 
1-year old twigs glabrous, dark- J^eaves 1-2 by -6-9 
inch, elliptic, oblong or obovate, serrulate, bright-green above 
and silvery-pubescent especially on the midrib when young, 
glabrous when mature and glaucous beneath; petiole -1-2 inch 
long; stipules minute. Flowers after the leaves, catkins often 
androgynous. Male catkins 1-2 inches long, oix short leafy 
shooife. dense; rachis villous; bracts narrowed towards the base, 
aj^ex nmnded, truncate or minutely 2-3-lobed, ciliate, pale 
yellow i.Jj. Stamens 2, filaments very villous in the lower 
half, free or united by the hairs. Disk of a soliiaiy erect 
gland opposite the bract or at times of 2 glands. Female 
catkins 1*5-4 inches long, on leafy shoots, slender, flexu- 
ous, ending; rachis villous; bracts as in the male. Ovary 
scarcely stipitute ovoid-conic, stipe shorter than the disk- 
gland; stigmas subsessile, spreading, each stigma 2-lobed, 
Fruiting catkins 1*5-5 inches long, not dense; capsules glab- 
rous, *15 inch long, very shortly stipitato. S, elegans^ Wall, 
non Besser. Collett, FI. Siml. fig. 156. 

VaT» HA2AEICA, vai*. uov. — Ovary and capsules silky-pube- 
scent. >S'. elegans, Wall. var. hazarica^ Varker For, FI, Funj, 
ed. 1, p. 504. 

Himalaya 6-11,000 foot. Common, often forming a gregarious 
and erg vow til in fairly moist forests. Extends to Kagan, Lahoul and 
Kunawar. Usually 4-10 feet in height. This is best recognized by its 
rather small leaves which aro very pale and glaucous beneath and 
.wigs. In the Kagan and Siraii valleys of Hazara the 
i’;'. ;■ occurs at 10-11,000 feet and ai>parenUy replaces the 

not been collected fium that area. Flowers; March— . 

April. 

(». Satjx DAiuiNOiDES, VillarSy Hist. PI. Danph^ III 
(1789) p. 766. — large shrub or small tree, twigs pubescent’ 
when young, l-year old glabrous or hoary, dark-brown, often 
covered with glaucous bloom. Leaves 2-5 by *7-2 inches, lan- 
ceolate, elliptic or ovate-lanceolate, usually serrate, often 
rather coarsely so, with gland-tipped teeth, when mature pube^ 
rulous on the midrib above, glabrous pale and glaucous be- 
neath; petiole -S-'B inch long, pubeBceni; stipules ovate, ob- 
lique, sometimes *5 inch long or more. Flowers before the 
leaves. Male catkins 1-1-5 inchevS long, nearly sessile with 
a few. small leaves at the base, dense, thick, silky; rachis 
villous; bracts linear-oblanipeolate, silky on both sides or 
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glabrate on tte back, dark-brown* Stamens 2, filaments free, 
■usually glabrous. Disk of a solitary erect gland opposite tbe 
bract, Pemale catkins 2-4 inches long, on very short usually 
leafy shoots, rachis villous, bracts as in the male. Disk half 
surrounding the base of the ovary.. Ovary glabrous, siibsessile ; 
ityle ; stigmas diverging, entire or bifid. ^ Fruiting 

catkins 4-7 inches long; capsules glabrous, subsessile, includ- 
ing the style -25 inch long. S. oteycarpa, Anders, var, 

Anders. S. macrocarpa, Anders. ! 

Himalaya common between 7,000 and 9,000 feet. Wood light-red. 
Specimens showing the male catkins only are with difficulty st- 

able from 8, WaUichiana. The pubescence of the 1-year y/: -I rvf^- -"z: 
S. WaUichiana is usually well marked and is of assistance in separating 
the two. Mowers; March — ^May. 

7. Salix viMiNAiiis, Linn. 'Sp. PI. (1763) p. 1021. — 
shrub or small tree, twigs silvery-tomentose, 1 year old densely 
hoary. Leaves 2-5 by *2-7 inch, linear-lanceolate, often with 
revolute margins, hoary above when young, silvery silky he- 
neatli, entire; petiole -l-S inch long; stipules subulate. Flo- 
wers before the leaves. Male catkins 1-1-2 inches long, .ses- 
sile, thick, dense, very silky ; rachis densely silky ; bracts lan- 
ceolate, dark-hrown, with long silky hairs. Stamens 2, fila- 
ments free, glabrous. Disk of a solitary ereict gland opposite 
the bract. Female catkins 2 inches long, sessile or subsessile 
with a few small leaves at the base, cylindrio, bracts and disk 
as in the male. Ovary tomentose, snbsessile; style filiform; 
stigmas deeply cleft, spreading. Fruiting catkins 2-2*5 inches 
long, very dense, stout ; capsules -25 inch long, beaked, tomen- 
tose, subsessile- 'Osier. 

Himalaya in the inner arid valleys 8-9,000 feet, Pangi and Kuna- 
war. ^ Commcn r.Iong the Baspa river near Sangla growing with My- 
ricaria ehcnv.^ and Sippopha'e, One of the chief willows grown in 
Dsier beds in Europe. Flowers : April 

8, Salix eubcata, Anders, in DC. Prodr. XVI, ii (1868) 
p, 291. — A dwarf shrub, branches rather stout mostly 
ascending, twigs hairy when young. Leaves -3-1 inch long, 
elliptic-lanceolate or ohlanceolate, apex acute or rounded, 
glabrous, pale or glaucous beneath, crenulate; petiole less 
than -1 inch long. Flowers with the leaves, on very short leafy 
shoots. Male catkins -5-1 inch long; rachis densely hairy; 
bracts dark-purple, glabrous, oblong, apex rounded, truncate 
or retuse. Stamens 2, filaments free, villous near the base: 
-anthers tinged with crimson or purple. Disk very variable 
of 1-4 equal or unequal erect glands. Female catkins -3-8 
inch long; rachis densely hairy; bracts as in the male. Disk 
of a large erect gland. Ovary nearly sessile, fusiform; style 
wery long, deeply cleft; stigmas clavate, entire. Capsule^* 
glabrous, sessile, -16 inch long excluding style. 

Alpine Himalaya 10-13,000 feet. Bashahr, Garhwal to Kumaon. 
Easily recognized by the very hairy raohises of the catkins and by ths 
long deeply divided styles. In some specimens the fruiting catkins 
arc long and lax, up to 5 inches. Flowers: June. 
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9. Salix plabeliaeis, Anders , in Act. Holm. Vol. 1850 

(1851) p. 497.— A dwarf shrub, branches stout procumbent, 
twig's glabrous. Leaves -5-1 by -S-'O inch, elliptic, obovate or 
suborbicuiar, acute or obtuse, crenulate, glabrous, pale or 
glaucous beneath; petiole comparatively long, *2—3 inch longj 
stipules 0. Plowers after the leaves. Male catkinp** • 5-1*5 
inches long, terminal on short leafy shoots, cylindric, rather 
lax in the lower half ; rachis puberulous ; bracts obovate, bro'^, 
glabrous. Disk of 2 erect glands one in front and one behind 
the stamens. Stamens 2, filaments, free, glabrous. Female 
catkins similar to the male; disk half surrounding the base 
of the ovaiy. Ovary subsessile, glabrous; style distinct, short; 
stigmrs snrrnding, entire. Fruiting catkins ; cap- 
sules 15 inch long, ovoid, reddish, glabrous, almovst 

sessile. 

Alpine Himalaya in the inner valleys 10-15,000 feet. Com- 
mon in the Kagan a : - valleys of Hazara also in Pangi and 

Kunawar. Flowers; June — July. 

10. Salix Lindletana, Wall. Cat. (1828) ISo. 8697. — A 
small prostrate creeping and rooting shrub, twigs very slender 

f flabrous or puberulous. Leaves very variable in size, oblong- 
anceolate, entire, serrulate or crenulate, usually glabrous, 
glaucous beneatJi, narrowed into a petiole about -1 i 3 ich long or 
less. Flowers after the leaves, terminating leafy shoots. Male- 
catkins -S-S inch long, few-flowered, rather lax; rachis glab- 
rous; bracts oblong-obovate, glabrous. Stamens 2, filaments, 
free, glabrou-. Disk cf 2 erect glands one behind and one 
in front of the stamens. Female catkins similar to the male; 
disk half surrounding the base of the ovary. Ovary very 
shortly “t -.to, guakrcus; style distinct, sometimes long, 
deeph" ciett; stigmas 2-fid. ^ Ovoid, *2 inch long, 

glabrous. 

Tar. mcEOPHXLLA. — ^Leaves about -2 inch long, deeply 
channelled above down the centre, hairy beneath on the midrib, ^ 
margins revolute. 

Tav. LATiPOLiA. — ^Leaves about -S-S inch long, *2-3 inch 
.wide, flat, glabrous, serrate. 

Himalaya 10-14,000 feet, Kashmir to Sikkim. Chamba, An- 
derssou describes the style as minute hut in the STeof.-rous "t is distinct 
and often very long, in some cases as long as in Flowers : 

June. 

11. Rat.ttt oxycA3K?A, ArAers. in Jomn. Linn, Soc. IV 
(1860) p. 45. — A. scrub or smaU tree, twigs pale-brown, slightly 
hoary when young, soon beccming glabrous and shining. LeaT©s 
l-6-3‘5 by •6-l’2 inches,' elliptic-oblong., aeuminate, base nar- 
rowed, giabrons except on ’ie zaidrib aboys bright-green, ]^al© 
glaucous and slightly pzbejrozct^s beneath, aeiKite or sub-eatize ; 
petiole •1-25 inch long ; stipules yery small, toothed or minute. 
Flowers appearing with the leaves. Male catkins 2 inches 
long, dense, short, subsessile, with a fe-vc small leaves at tEj$ 
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base, silky; bracts spatliulate, dark-brown, silky. Stamens 2, 
filaments connate tbrongbont, glabrous. Disk of a solitary- 
erect gland opposite tbe bract. Female catkins on sbort leafy 
sboots; racMs silky-pnbescent ; bracts ^ oblong, silky, pale- 
brown, snbacnte. Ovary pnbesicent, stipe 2-3 times as long 
as tbe disk-gland; style very skort; stigmas erect, bi-fid. 
Fruiting catkins 2-2*5 inckes long, capsules silky-pubescent, 
ovoid-conic, stipitate. S. Ocvycarpa, Anders. FI. Brit. Ind., 
V, p. 636, ex parte. 

Dry inner Himalaya. Kislitwar to Kunawar 9-11,000 feet. A 
very variable willow reaching 30 feet in height with a girth of 3 feet 
with rough greyish hark. I have measured one 45 feet in height by 
7 feet 4 inches in girth. The leaves are sometimes silvery pubescent 
as in S. Wallichiana, var. sericea bnt it can he distinguished by its 
catkins being on short leafy shoots and as a rule pale-brown bracts. 
Usually the leaves are bright green in cqlor and nearly glabrous when 
mature. A form found in Garhwal has leaves very much like those of 
8, daphnoides but the filaments are connate and capsules pubesconi. 
In Pangi it is the commonest willow and is much lopped for fodder. 
In these lopped specimens the leaves may he 6 by 2 inches and the 
fruiting catkins 6 inches long. Plowers : June. 8. oxycarpa. var. 
sermia, Anders., has been excluded from the above description and 
referred to 8. daphnoides (q. v.). 

Salix ptcxostaohya, Anders, — ^A shrub or small tree resembling 
S, oxyoarpa in having moiiadelphous stamens. Leaves 2-3 by *5 inch 
or less, lanceolate, silky beneath when young, lateral nerves obscure. 
Flowers with or after the leaves. Male catkins 1 inch long on short 
leafy shoots or suh-sessile with a few small leaves at the base ; bracts 
brown, ciliate with long hairs. Stamens 2, filaments hairy in the 
lower half, connate throughout or half-way. Female catldns 1’5 
inches long, suhsessile with a few small leaves at the base; bracts 
black at the tips. Capsules sessile, glabrous; style short, thicker 
at the top; stigmas 2, broad, bi-fid. 

Arid inner Himalaya 12-14,000 feet, Zanskar, Gilgit, etc., wild 
and cultivated. Burkill’s No. 28619 and 28815 both from near Fagu„ 
District Simla (8,700 feet) appear to he this species. They show male 
flowers and young leaves only. I have seen no other specimens from 
•the Punjab. 

SaiiIx MTEicisroMA, Andcvs, — ^A small shrub 4-6 feet ^ in height 
lioaves about 1 inch long, elliptic, rather thick, usualljr nearly 
glabrous when mature and glaucous beneath. Catkins about 1 incH 
long or less,^ sessile. Capsules sessile, silvery pubescent, style very 
•short. 8. diver genSf Anders., 8, scleropkylla, Anders. 

From Gilgit to Garhwal. Has not as yet been collected in the 
Punjab but is found in Kishtwar and Zanskar so doubtless occurs, 
8, myriccefolia, Anders, is founded on Jacemem. 1825 ! but there 
is nothing to show when it was found other than the locality North- 
West India. 8, diver gens, Anders, is the same thing but based upon 
Thomson’s specimens collected in Padar and Zanskar between Ohatar- 
garh and Padum via the Umasi pass. The male catkins show 2-4 
connate stamens the filaments being connate half way up or to the 
anthers. The catkins appear to be abnormal at any rate as regards 
the flowers with more than 2 stamens, 8. sclerophylla, Anders, is 
based on Straohey and Winterbottom’s No. 8 from Laptel in Tibet 
and a sheet of Thomson’s in leaf only from Dras. In this the 
stamens have free filaments. Except for the character of free and 
•connate filaments, the value of which has been greatly overestimated, 
I see no means of distinguishing 8, divergens and 8, sderophyllix an t 
hence unite them under the oldest name myriecefolia. 
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The folloTring s’l^^ies are CTiltivated mos-fc of them not very 
JEreq-uently : — ■ 

I. — Leaves broadly elliptic or obovate. 

ptT.Tv Oaprea, Linr-.—A small tree, usually grown as_a shrub for 
its sweet-scented male f owers. Leaves 2-4 inches long, ultimately glao* 
rons and more or less i agose above, more or less grey-tomentose ben^ 
atb, crenate or nearly entire; stipules usually conspicuous, subreni- 
form. Flowers before the leaves. Male catkins 1-1-5 inches long, 
sessile, stout, densely silky; bracts elliptic, acute, dark-brown, with 
long silky hairs. Stamens 2, filaments free, glabrous; disk-gland soli- 
tary. Female catkins a little shorter than the male, longer in fruit.* 
Capsules downy, stipitate. Sallow. Vern. Bedmushk. 

Grown occasionally in native gardens. I have seen no specimens 
of the female tree from India. Indigenous to Europe. 

II. — ^Leaves lanceolate. 

A. — ^Twigs not drooping. 

Salix tragilis, Linn. — A. fairly large tree, twigs glabrous, fragile 
at the insertion* Leaves 2*5-6 inches long, lanceolate, broadest below 
the middle, caudate-acuminate, glandular-serrate, hairy when young; 
petioie up to 1 inch long, often glandular at the top. Flowers after 
xhe leaves. Male catkins 1-2 inches long, on leafy peduncles, bracts 
long, narrow, pale, hairy. Stamens usually 2 (sometimes more), fila- 
ments free, hairy ; disk glands 2. Female catkins longer than the male. 
Capsules glabrous, shortly stipitate; style short, 2-fid; stigmas 2-fid. 
Crack WiUow. 

Cultivated in Lahaul and Pangi and lopped for fodder. The male 
tree only appears to be grown. It is propagated by large .cuttings 
planted along irrigation channels. Flowers: May — June. 

B. — ^Twigs drooping. 

Sales babvlonioa, Linn . — A medium-sized tree with pendulous 
branchlets. Leaves 3-7 by *4-1 inch, linear-lanceolate, acuminate, finely 
serrulate, glabrous or sparsely hairy beneath, hairy when quite young; 
petiole inch long. Flowers with the leaves. Male catkins -5-1 
inch long on short leafy peduncles, silky; bracts small, pale. Stamens 
2, jfilaments free, villous at the base; disk-glands 2. Female catkins 
as long as the male, slender. Capsules sessile, glabrous.; style 0 ; stigmas 
spreading, rather large, usually entire. Weeping Willow. Vern. 
majnun. 

Cultivated in the plains and hills. The male tree is much com- 
moner than the female. Very easily recognized by its habit The 
wood is 'suitable for making cricket-bats. Flowers: February — ^Blarch. 

Excluded species. 

Salts, insigots, Anders.-— I consider thU plr.r ! 'c " TTallichiana, 
Anders. yar. julacea, Anders, in an t-riji:: The 

specimens in leaf are I think also 8. Walli/ ' \}rr. lc;%;:er.*^plants. 

Bajjx SERICOCARPA, Anders. The male flowers belong to 8. fragalis, 
1/inn. The female flowers are 8. oxycarpa, Anders. 

Saiix AiJBAi Linn. The supposed occurrence of this' tree in North- 
West India is due to an error. The plant taken for 8, alha seems to 
have been either 8. dealhaiay Anders, {vide note under 8. acmophyUa^ 
Boiss ) or 8, sertcocarpay Anders, {vide supra.) 

Sales frutiottlosa, Anders. This is a mixed species the types 
being Strachey and Winterbottom’s No. 13=8, furcata, Anders, and 
Thomson’s plant from Zanskar =8, divergensy Anders. The description 
in Journ. Linn. Soc. IV (1860) p. 53 is mainly Thomson’s plant,, 
that of the male catkins being based on Strachey and Wmterbottom’a. 
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2. POPULUS,^ Liim. (The Poplars.) 

(Tire classical name of the Poplar). 

Deciduous trees often with, sticky buds. ^ Leaves alter- 
nate, 3-5-nerved at the base, often lobed; stipules narrow, 
membranous, fugacious. Flowers in catkins, dioecious, pedi- 
cellate in both sexes, each flower in the axil of a bract; peri- 
anth 0.‘ Disk cup-shaped, membranous or fleshy, often oblique, 
entire toothed or lobed. Stamens 4 to many; filaments free. 
Ovary 1-celled, surrounded at the base or up to three-quarters 
of its length the disk; stigmas 2-4; ovules many, on 2-4 
parietal placentas. Capsules 2-4-valve(i, a placenta along the 
centre of each valve, valves spreading; seeds minute, with a 
long dense tuft of silky hairs. Distuo. Species 19; mainly 
north temperate. 

Leaves lobed (or sometimes narrowly oblong 
and entire on young plants and suckers), 
buds pubescent, not sticky. 

Leaves glabrous, polymorphous, entire on 

young plants and suckers ... 1. P. euphraUca. 

Leaves wbite-tonientose beneath, always 

lobed ... 2. P. alba. 

Leaves not lobed, buds sticky ... 3. P. ciliata. 

1. POPULUS EUPHBATIGA, OUv. Voy. Ill (1801; p. 449, 
tab. 46, 46. — A large tree, bark on old stems thick rough, ex- 
tremities sometimes hoary. Leaves .on mature shoots S-S* 
inches long, very variable, usually broader than long, rhom- 
boid-orbicular or -ovate, sharply lobulate in the upper half, 
base 3-5-nerved; petiole -5-2 inches long, rather slender, usu- 
ally with two large glands one on either side at the top ; juve- 
nile leaves 3-(i by •25-*5 inch, narrowly oblong, usually enljj'e, 
the two suiiaces similar; usually -S-’G inch long. Cat- 

kins lax, nodding, male 1-3 inches long, female 3-3 inches 
long- Male flowers; bracts oblanceolate, incised; disk orbi- 
cular, on a long slender stipe, flat, 8-cleft ; stamens 8-13, an- 
thers oblong, ouadrungular, longer than the filaments. Fe- 
male flowers ; ctisn membranous, caducous, tubular, with 8-12 
linear segments; stigmas 3-3, more or less 
narrowed into short styles. Capsules -3-4 incn long, ovoid- 
lanceolate ; pedicels -IS-'S inch long. Seeds enveloped in silky 
hairs, Brandis, Ind, Trees, fig. 198. Vern. bJidiv^ bdhan. 

Plains of the Punjab, confined to the banks of rivers. Not in the 
Sub-Himaiayan tract or in the Punjab Himalaya. Along the Sutlej 
below Ferozepore and on the Indus from Dera Ismail Khan southward*. 

to Stewart it is said to occur in nooks and corners along 

r.'. . river between Attock and Dera Ismail Khan, but I did not 
see it once between Attock and Khushalgarh. It is common in Jhok 
Forest on the Kavi and stray specimens occur near Baioki. As neither 
Stewart nor Brandis mention the Bahan on the Ravi it is possible that 
these trees are not wild, but have spread from trees planted in Shah- 
dara Plantation. Bahan seedlings spring up in abundance on fresh 
alluvial soil along river banks after the annual floods have subsided 
and ultimately form standards over an underwood of tamarisk.. The 
Bahan reaches a height of 40-60 feet and a girth of 6-8 feet. / The tree 
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coppices ^"el} and produces root^suckers in great abtindance often at a 
considerable distance from the parent tree. Artificial reproduction 
is difficult, attempts to propagate the tree by cuttings or by 
transplanting root-suckers have been unsuccessful. Occasionally 
planted in the plains. The growth is fast. Heartwood red or often 
nearly black near the centre, sapwood white moderately bard, compact, 
even -groined. It is used for well-curbs and for turnery. The leaves 
are lopped for feeding goats. Female trees are commoner than male. 
Leafless or nearly so from January — March and flowers in February. 


2. PopULus ALBA, Linn, Sp, PL (1753) p. 1034.— A large 
tree, bark light-grey or whitish., smooth on young stems, dark 
and very rough on old stems, young shoots petioles and leaves 
beneath with dense soft cottony tomentum. Leaves 2-4 inches 
long, ovate, with obtuse sinuate lobes or those of luxuriant 
shoots 3-5-lobed and usually broader than long, when young 
cottony on the upper surface, persistently cottony-toraentose 
beneath, base 3-5-nerved; petiole 1-2 inches long. Catkins 
hairy, the male 2-4 inches long, the female shorter. Kale 
flowers ; bracts oblanceolate, ciliate, the tips slightly toothed ; 
disk sm^; stamens 6-10. Pemale flowers; bracts as in the 
male; disk cup-shaped, crenulate; stigmas apparently 4 (ac- 
tually 2, twc-partite). Capsule *25 inch long, shortly pedicel- 
late, 2-valved. White Poplm*, Vem. Safida (Haz. Rp.)* 
Mdl (Kunawar.) 


Himalaya ^10,000 feet. Wild near Ghoragali and in Hazara, 
fairly commqn in the Kagan Valley. In Pangi very scarce a few trees 
being fou^ m some of the forests, e.p., Chinn. Cultivated in Kunawar 
at Shong Tong, &c. If found in flower or fruit specimens should be coU 
leeted and sent to herbaria as it has apparently not been collected in 
flower m In^a. /‘ISO feet high and a girth of 14 feet at 6 feet from the 
ground (Duthie, mss.) Produces root-suckers in abundance. Beep 
^oist soil IS necessary to enable the tree to reach a large size, but it 
also grow m very dry and hot places and owing to its root-suckera 
It would probably he useful for afforestation work in the hills. It ia 
cultiva^d occasionally in the plains, hut does not do well in Lahore. 
It IS often cmtivated in Hazara and grows easily from cuttings. It 
makes a handsome road-side tree in moist deep soil in Hazara. 


3, PoFtTLXTS CILIATA, Wall, Gat, (1828) 2To. 2796.— A 
large tree, bark greenish-grey smooth on young stems, brown 
with deep^ vertical fissures on old stems, buds sticky. Leaves 
3-7 by 2-0-5 inches, broadly ovate, acuminate, crenate-serru- 
late^ teeth minutely ciliate, base usually cordate, 3 - 6 -nerved 
pale and often minutely pubescent beneath ; petiole 2-5 inches^ 
long. ^ Catkins compact in flower, male 3-4 inches long, female 
in ^uit lax, 67 I 2 inches long. Male flowers; bracts oblanceo- 
late fringed with long hairs ; disk obliquely cup-sha'ped crenu- 
Ute; stamens many, anthers oblong, longer than the filaments. 
Pemale flowers; disk embracing half tbe ovary, margin un- 
dulate; stigmas 3-4, very large, obcordate. Capsule • 3--4 inch 
long, broadly ovoid, 3-4-valved; pedicels •I -.4 inch long 
Seeds eaveloped in W sil^ Winudas/an Popl^^ 

Vern. Paldoh (Kb.z.) Phals OKu.) Chaltm (Bash.) ^ 
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Himalaya 4-10,000 feet. Trans-Indus to Bhutan. Common. Male 
trees are rare. Often on shaly hill sides and in such places small. 
Il; is sometimes common in forests of blue pine and acts as a nurse 
to the pine, but is soon outgrown and suppressed. In the Kagan Val- 
ley it is sometimes found in silver fir pole forests as clean-stemmed 
specimens of medium girth with a crown consisting of a few large 
limbs. Here too it is ultimately outgrown and suppressed by the fir. 
Sometimes common on islands and hanks of streams and if not washed 
away it reaches large dimensions. It is usually not lopped for fodder 
in Hazara but in Kunawar it is often planted for lopping. Flowers : 
March — ^April. 

PoPULirs EALSALiiPSUA, Linn . — large tree, branohlets long, fiex- 
uose yellowish-brown or -grey, buds sticky. Leaves 2-o inches long, 
ovate, acuminate, subcoriaceous, glabrous, usually pale beneath, denti- 
culate; petiole 1-3 inches long. Male catkins; rachis slightly winged; 
stamens 18-25; filaments slender, longer than the anthers. Female 
catkins up to four inches long in fruit; disk cup-shaped, crenate; 
stigmas 8-4. Capsule subsessile. P, suaveolens, Fisch. Balsam Pop- 
lar. 


Indigenous to Central and North Asia and North America. Cul- 
tivated in Kunawar, Lahoul and Spiti, 8-13,000 feet. Lopped for 
fodder and planted for firewood. The American tree differs from the 
Asiatic chieny in having purplish twigs, 2 stigmas and pedicellate cap- 
sules and is sometimes considered a different species. 

PoPULxrs NIGKA, Linn., var. pyramidalis, 8pach . — large tree with 
fastigiate branches forming a narrow cylindric crown, buds sticky. 
Leaves 2-4 inches long, broadly ovate-rhomboid, nearly as broad as long, 
glabrous, crenate, acuminate; petiole 1-2*5 inches long. Male catkins 
up to 3 inches long; bracts purplish; stamens 6-30, anthers purple, 
lemale catkins up to 4 inches long ; stigmas 2, sessile, broad, obcordate. 
Capsule shortly pedicellate. Pyramidal Poplar. — Fern. Safida. 

The type, P, nigra, is indigenous to Europe and Central and 
Western Asia, it is not grown in India. The pyramidal variety pro- 
bably originated in Asia and has been cultivated for a very long time 
in N.-W. India especially in Kashmir. Also cultivated in Kunawar 
Pangi and Hazara especially in graveyards. In India it rarely flowers 
and is always propagated by cuttings. It is occasionally grown in the 
plains but does badly in Lahore, 

XGi. AMARYLLIDAGE/E* 

Perennial Kerbs rarely slirubs. Rootstock usually a bulb 
tuber or corm,* rarely erect. Leaves radical. Scape terminal, 
sometimes gigantic, Flowers bisexual, regular or nearly so. 
Perianth, of 6 lobes or segments in two series. Stamens 6, op- 
posite and adnate to tbe lobes of the perianth ; filaments free dr 
connate below ; anthers usually linear-oblong, basifixed or ver- 
satile, cells 2. Ovary inferior, 3-celled, sometimes beaked; 
ovules many in each cell, biseriate, on the inner angle; style 
filiform or columnar; stigma simple or 3-cleft. Fruit capsu- 
lar or succulent, usually loculicidally 3-valved. DiSTurn. 
A large family containing one naturalized genus of shrubby 
plants. 


^ GAVE, Linn. 

(From the Greek agauos, admirable; referring to the stately flowers 
of some species.) 
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Stem short or profluood as an erect or proeiniibent woody 
tnmL Leaves nsnally thick, fleshy, fihrons, arranged in a 
’’osette, usually with marginal prickles and a strong termina/ 
one. Inflorescence (in the following species) a huge panicle 
of cymes forming a pyramidal thyrsus. Perianth- tube short. 
Stamens exceeding the perianth.. Style filiform. Capsule 
often not produced. Seeds flattened black. Species probably 
over 200 ; all American. 

Leaves in a lax rosette, about 4 feet long; 

capsule rarely if ever produced ... 1. A. Ciintula, 

Leaves in a close rosette, not exoeedinc: H 
teet long ; capsule usually pi ocbic-.-d . 2. A. Wightii. 

1. Agave Oaxtala, Roj:h. Mart, Benij. (1814) p. 25. — 
Rootstock short ascending. Leaves forming a lax rosette, 
about 4 feet long, 3 inches broad at the broadest point which 
is just above the middle, pale-green often glaucous, cuiwing 
gradiially outwards from the ba,se, the tips usually drooping, 
marginal prickles falcate ascending *2 inch long or more, ter- 
minal prickle acicular reddish or dark-hrown *5-1 inch long. 
Scape with the panicle 12-18 feet high. Perianth greenish, 
lobes 1*5 inches long, linear-lanceolate, obtuse, tlie tube very 
short. Capsule apparently never produced in India. 

Native country unknown. Has long been introduced in India and 
is naturalized in many parts of the Punjab being the commonest species 
of the genus. It is common in hedges throughout the Kangra District 
and is often seen growing spontaneously. It covers a large rocky slope 
near Pat Rest House, Rainpur, Bashahr. Grown in hedges in most 
large stations in the Punjab but less commonly in the west. Poles (i.e , 
flowers) during the hot weather, produces no ripe eapsu’es but btnh 
develop and prodxice miiiiture plants (bulbils) which on being detacljed 
from the parent plant quickly take root. The plant also spreads b> 
means of root-suckers. The fibre is often used by villagers. This plant 
as well as other species of the genus is likely to be useful in works ot 
reclothing bare hills where the soil is poor as a temporary cover pre- 
paratory to the introduction of more useful plants. It can be grown 
up to 5,000 feet in the hills and A, americana, Linn, is growing well at 
greater elevations in Simla and is hardly out of doors in parts of 
.England, 

2. Agave Wightii, Drvinmond Prain^ in Beng, Agric. 
Bull, No, 8 (1906) p. 15. — ^Rootstock often long and procum- 
^isent or shorter and ascending. Leaves forming a stiff compad 
rosette, 2-3 feet long, up to 3-5 inches broad at the b}*oade«t 
point which is about the middle, pale-green often ashy, straight 
and stiff Except when grown in the shade), marginal prickles 
rather weak about *7 inch apart ascending, terminal prickle 
•5 inch long pale. Scape with the panicle 12-15 feet high. 
Perianth greenish-yellow, lobes scarcely 1 inch long, lanceolate, 
with narrow ligulate tips, the tube very short. Capsule l*2-l-5 
inches long, globose-ovoid. 

Native country unknown. Naturalized in the Sub-Himalayan tract 
and outer Himalaya from the Kangra District eastwards but not as 
common as A, Ocmtala. On the other hand as a hed^e plant in the 
plains it is commoner being preferred owing to its stifl and compact 
habit. Spreads by bulbils ana suckers, the seeds if sown and 

liL2 
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germinate freely but do not assist the natural spread of the plant in 
the Punjab. Poles in the hot weather producing both bulbils and cap- 
•ules. The fibre is good but as a fibre plant this species cannot be re- 
commended where longer leayed species can be grown. According to 
Trelease this plant is A, angustifolia. Haw, 

Many other species of this genus are grown in gardens and some 
will doubtless become naturalized in time. Drummond and Prain in 
Bengal Agricultural Bulletin No, 8 (1906) give the following key: — 

Leaves in section flat to concave but never 
channelled throughout. 

Teeth 3idnute, close set ... A. 

Teeth larger more or less remote. 

Leaves in a lax rosette or tufted, never 
less than 3 feet in length. 

Perianth-segments not constricted 
towards the tip. 

Leaves broadest in the middle, ta- 
pering to both extremities. 

Leaves oblong-lanceolate neck 

sharply constricted ... B. A. americana,^ 

Leaves linear-oblong neck not 
constricted. 

Marginal prickles in the 
upper part of the leaf 
pointing upwards, leaf 
deeply trough-shaped in 
the upper fourth ... 0. 

Marginal prickles pointing 
uniformly downwards, leaf 
flattish throughout ... JD. A, Vkra-Cruz^, 
Leaves hardly widened in the mid- 
dle very narrow in proportion to 
their length. 

Leaves linear-lanceolate curving 
outwards throughout their 
length, terminal spine acicular E. A. Cantata. 

Leaves narrowly oblong, not cur- 
ving, stiff, erect, terminal 
spine conicsd from a stout base F. 

Perianth-segments narrowed from 
about the middle to the ligulate 
tip. 

Leaves straight ... G. A. sisalana. 

Leaves drooping from their uppet' 
third or less ... H. 

Leaves in a close globose rosette never 
exceeding 3 feet in length ... I. A. Wightii, 

Leaves in section caniculate ... K. A. decipiens, 

Spiboibs a. — ^T his has not been identified, it is allied to A. Keratio, 
Mill. Leaves about 5 feet long, rather thick with a daucous bloom, , 
marginal prickles pointing both upwards and downward. 

Cultivated in Lahore. A.-H. Gardens and Government House. 

B. Agave amemoana, Xim.— This plant is nearly always grown < 
with variegated leaves the margins being pale-yellow and concave^* 
indented between the large prickles which mostly point downwards. 
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Commonly grown in gardens in the plains and hills to 6,000 fee^ 
Propagated by suckers as it rarely if ever poles in India. It is 
Tali^ for fibre. Easily recognized by variegated le^es from <^her 
species except a variegated form of A. WtgKtit 

i:hese have straight leaves which do not droop at the tip and are seldom 
grown. 

Species G. — ^This is closely alfied to A. V era-OTUZ, Mill. 


Cultivated in Lahore. Government House grounds. 

D. Agave Vera-Oeuz, MiK.-;— Leaves 4-6 feet long about 10 inches 
wide at the widest point which is above the middle, usually very glau- 
cous. 


Grown in hedges in the S. E, Punjab, Rohtak. Cultivated in 
Lahore. 


E. Agave Cantala, 'Roxh , — See p. 515. 

Species E. — ^This has not been identified. It is allied to A. atsoi- 
lana, Perr. It has not as yet been recorded from the Punjab hut 
probably occurs. It resembles A. Gant ala, Poxb., but has straight 
leaves seldom recurved at the tip. 

G. Agave sisalaita, Perrine , — ^Leaves up to 6 feet by 10 inches, 
margin with or without prickles which if present are weak scattered 
and pale colored, deep-green sometimes glaucous. Siml Hemp, 

Cultivated in Lahore and has recently been tried in the Pabbi 
Hills. This species and A. Cantata, Poxb., are the best of any men- 
tioned for fibre as far as is known. 


Species H. — ^This has not been inden'tified. It is possibly A. longi* 
sepala, Tod. Leaves up to 7 feet by 10 inches, often very glaucousi 
marginal prickles distant at intervals of 1*2-2 inches. 

Cultivated in Lahore. This is the largest Agave grown in India, 
the scape Tnth panicle reaching 20 feet in height. It resembles A. 
Vera-Crus in its glaucous foliage but in that species the marginal 
prickles are closer about -5 inch, rarely *7 inch apart. It will probably 
be met with in the East Punjab. 

1. Agave Wighth, Drummond and Train , — See p. 515. 

K. Agave dboipiens, BaTcer , — Stem 3-4 feet high, erect. Leaves 
2-4 feet by 3*5 inches at the broadest point which is Just below the 
middle, fleshy, stiff, straight, marginal prickles very small but sharp, 
glossy apple-green. 

Cultivated in Lahore and easily recognized by its bright-green 
leaves which resemble those of Purcrcca in color hut are smaller. 

Eubob^a, Vent, — ^Plants with the foliage and habit of Agave. 
Perianth-segments free to the base. Stamens not exceeding the peri- 
anth. 


Two species are grown in gardens and hedges. They may be dis- 
' from Agave^ by their bright-green color and the terminal 

prickle of the leaf is either very small or absent. 


ruBOB^A, SP. 1.— This has not been identified. Leaves 4-6 feet 
long, glossy above, smooth on both surfaces, margin with or without 
weak prickles tip unarmed. Mauritius Hemp. 


^ Cultivated in Lahore. . Not as common in the Punjab as the fol- 
* s^pecies. There is a yarmgated variety which has onty recently 
a911) been introduced in the Punjab. This is probably F. gigantea. 
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rtmcRiBA, sp. 2.— This also lias not been identified. Leaves a little 
longer but narrower than in the preceding, rough on the under surface- 
ending in a small yellow-browm prickle *3 inch long. 

Cultivated in the Punjab. It is commoner than the first species. 
!Both are rather effective as single specimens in a garden and are usual- 
ly seen as such but also occasionally in hedges. Poles during the hot 
weather. This is either F. Seltoa, K. Koch or a closely allied species. 

XCii. DIOSGOREAGE/E. 

Large herbs^ usually climbing, with often a thick fleshy 
tuberous underground rootstock. Leaves alternate or oppo- 
site, simple or compound, costate and reticulate, petiole often 
angular and twisted at the base. Flowers small usually uni- 
sexual, panicled, racemose or spicate. Perianth superior, regu- 
lar, 6-cleft. Male fiowers ; perianth tubular or urceolate ; lobes 
short, spreading. Stamens 6, all perfect, or 3 perfect with or 
without 3 stamiuodes, inserted at the base of the perianth or on 
its lobes, anthers small, the cells contiguous or on branches 
:?f the filament. Pistillode thick, fleshy or 0. Female flowers; 
perianth-segments free, smaller than in the male. Staminodes 
6, 3 or 0. Ovary inferior, 3-quetrous, 3-celled; ovules 2 in 
each cell, superpo.sed, pendulous; styles 3, very shoii; stigjua 
entire or 2-fid, recurved. Fruit a berry or a 3-valved cap- 
sule. DiSTiirn. A small family, tropical and subtropical. 

The family contains no woodj’ plants, but the following genus in- 
cludes a number of climbers which are very common and conspicuous 
in the forest. The genus has recently been revised by Prairi and Bur- 
kill, and their results are published in Journ. & Proc.*As. Soc. Beng. 
Vol. X, No. 1 (1914) pp. 5-41. The tubers of most species are dug up 
and eaten especially by Gurkhas. Some kinds are only edible after 
considerable preparation. Dioscoreas are often confused with species 
of Smilax from wliicli they may be distinguished, by the naked petioles, 
those of Srnilax usually bearing cirrhi. The inflorescence and fruit 
are quite different in the two genera. 

DIOSCOREA, Liim. (The Tams.) 

(In honor of Dioscoridea, a native of Anazauba in Cilicia in the 
age of Nero; he was the author of a celebrated book on medicinal 
herbs.) 

Leaves often bearing bulbils in their axils. Flowers uni- 
sexual, usually dioecious. Fruit a 3-winged capsule. Seeds- 
com pressed, often winged. Distexb. Species 150; tropical 
and subtropical. 

Leave digitately compound. 

Leaflets up to 4 inches long ... 1. j), melanophyma. 

Leaflets larger 2. ID. penfaphylla 

Leaves simple. 

Stem twining to the right ... S, D. helophylla 

Stem twining to the left. 

Male spikes solitary often branched; 
seeds winged all round ... 4. D. deltoidea. 

Male spikes clustered, unbranched; 
seeds winged on one side />. P. hulbifera. 
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L Dioscoeea melakophyma, Train et Burkill^ in Joum. 
As, Soc. Beng, lY (1908) p. 452. — Tubers edible, obovoid- 
rotundj densely covered witb roots. Bulbils -2-3 inch diame- 
ter, numerous, black. Stem twining to the left. Leaves 
alternate, 5- or 7-foliate or on slender shoots and towards the 
extremities S-foliate or simple. Leaflets l»5-4 by *4-9 inch, 
laniceolate, with a fine acuminate tip. Male spikes 1-3 inches 
long, axillary, solitary or in pairs. Stamens 3 and 3 stami- 
nodes. Fexnale spikes about 1*5 inches long, solitary, axillaiy. 
Capsule *6 inch long, oblong. (Seeds winged at the top?) 
Z). kumaonensis, Hook. f. FL Brit. Iiid., VI, p. 290 ecc parte, 
Collett, FI. Siml., fig. 174. 

Himalaya 4,000-7,000 feet. Hazara, Chamba, Kuhi, Bashahr and 
Simla. The bulbils of this plant are peculiar in structure; the outer 
coat is black and coriaceous or crustaceous and inside is a flat body 
haying ''.'''•.cr.rr'ccc rf r. 2 e=-d: the whole simulating a fruit.’’ Col- 
lett. :: Scc. --3/. 

2'.‘ Dioscoeea pextaphylla, lAnn, Sp, PI , (1763) p. 
1032. — Tubers edible, oblong or clavate. Bulbils numeroue' 
pyriform or elongate. Stem twining to the left, prickly b^ 
low. Leaves alternate, 3- or 5-foliate. Leaflets 4-7 by 1*2-2 
inches, the central elliptic- or oblong-oblanceolate or -obovate, 
the lateral oblique, broader, finely acuminate, usually glabrous.. 
Male spikes *5-1 inch long, in large panicles. Stamens 3 and 3 
staminodes. Female spikes 2-8 inches long, axillary, solitary 
or clustered. Capsule *7-1 inch long, elliptic-oblong. Seeds 
winged at the top. 

Himalaya and Sub-Himalayan tract ascending to 4,000 feet from 
Chamba eastwards. Not common. Flowers : September. 

3. DloscoKEA BEEOPHYLLA, Voigty Hott, Suhurh. Calc. 
(1846) p, 652. — 'Stem enlarged at the base into a small rhizome 
from which fibrous-fleshy roots arise which enlarged into elon- 
gated tubers. Bulbils scarce, 1-2 inches long, smooth. Stem 
twining* to the right. Leaves opposite or alternate, 2*5-6 by 
1*2-4 inches, variable, usually ovate, acuminate, with a deeply 
cordate or sagittate base with rounded basal lobes, 9-11-nerved, 
glaucous beneath. Male spikes 1-1*5 inches long, 1-3. together 
in the leaf-axils or in leafless panicles. Stamens 6. Female 
spikes 1-5 inches long, usually solitary, occasionally 2-3 toge- 
ther, axillary. Capsule 1 inch long and as broad or a little 
broader, broadly obovate or obcordate. Seeds winged all 
round. D. glabra, Roxb, in FL Brit. Ind. emi parte, 

Himalaya ascending to 6,000 feet and Sub-Hxmalayan tract from 
the Ravi eastwards. The most highly prized of the forest yams, 
but often impossible to obtain owing to the tubers being wedged in 
tile crevices of rocks ” Kaines. Flowers : September — October. 

4. pioscoEEA DELTOIDEA, Wall, Cat. (1828) Ho. 5110.— 
Tubers inedible. Stem twining to the left. Leaves alter- 
nate, 2-7 inches long, often as broad as long, ovate, acumi** 
nate, base more or less deeply cordate, lobes rounded some- 
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times dilated outwards, usually 9-iierved; petiole as long a« 
the blade, slender. Male spikes solitary, rarely in pairs, S-IB 
incbes long, lax, slender, often branched and forming a very 
lax panicle. Stamens 6. Female spikes 3-6 inches long, soli- 
tary, flowers few, distant. Capsule ^*7-1 by 1-1-3 inches,^ usu- 
ally broader than long, variahle in shape. Seeds! winged 
all round. Vern, Tcunj, kineJi. 

Himalaya 3,000-8,000 feet (rarely to 10,000 feet) from Afghanistan 
to Nepal. The commonest species in the Punjab. The^ tnhers are used 
for washing woollen cloth. Extends to Kagan, Pangi and Kunawar. 
Jlowers : May — J uly. 

5. Dioscouba btjlbifeba, Linn. Sp. PL (1753) p. 1035. — 
Tubers variable. Bulbils numerous, irregular in shape, 1 inch 
or more across, brown, warted. Stbm tvdning to the left. 
Leaves usually alternate, about 4-6 by 3-4 inches, often much 
larger or smaller, ovate, acuminate, base more or less deeply 
cordate, lobes rounded, 7-11-nerved. Male spikes 3-4 inches 
long, [clustered, axillary or in leafless panicles. Stamens 6. 
Female spikes 4-10 inches long, in axillary clusters of 2-5. 
Capsule -7-9 inch long, oblong. Seeds winged at the base. 
Z). sdiha, Hook, f, FI. Brit. Ind. VI, p. 395. 

Himalaya ascending to 6,000 feet from Kashmir eastwards, com- 
mon in the^ Sub-Himalayan tract in open scrubby places. Ohamba, 
Pashahr, Simla. Also cultivated. The wild form appears to have 
acrid tubers which can only be eaten after considerable preparation 
and is hence not collected, Flowers yellowish-green tinged with purple, 
July — September. 


XCIII. LiLIACE/E. 

Herbs, rarely shrubs or small trees, roots fibrous or root- 
stock creeping or a bulb or oorm. Leaves various, some- 
times minute and their functions performed hy cladpdes. Flo- 
wers usually 2-sexual, Perianth' herbaceous or petaloid, usu- 
ally 6-merous, 2-seriate, imbricate, rarely valvate in bud. 
Stamens 6, rarely 3 or fewer ; filaments free or connate i anthers 
oblong or linear, often versatile, usually dehiscing longitudi- 
nally. Ovary 3-ceIled ; ovules 2 or more from the inner angles 
■of the cells; style usually long and simple, or styles 3. Fruit 
a 3-(rarely 1-) celled caps^e or berry, 1- or more-seeded. Seeds 
globose or flattened. Distmb . A large family found through- 
out the World. 

The family is of no forest importance but contains a number of 
showy plants belonging to the genera Bremurus, Lillum, Tuliva and 
ixloAosa, CordijJine ferminalis is one of the few monocotyledons to 
undergo secondary thickening. 

Stems leafy ... 1. Smilax. 

l.eaves replaced by needle-like cladodes ... 2. Asparagus. 

1, SMiLAX, Linn. 

The old Greek name used by Theophrastus.) 
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OKmbing, rarely erect shrubs. Leaves alternate, rarely 
opposite, persistent, 3-5-nerved and reticulate; petiole usually 
with 2 cirrhi at the top of the sheath . Mowers small, dioecions, 
umbellate. Perianth of 6 usually incurved or recurved seg- 
ments. Male flowers ; stamens 6 or more, at the base of the 
perianth, free ; anthers 2-celled, oblong, with contiguous ceUs 
■ or with the cells separated by the forking of the filament. Pi»» 
tillode 0. Pemale flowers ; staminodes 3 or 6, filiform. Ovary 
3-celled, 3-angled; ovules 1-2 in each cell, pendulous; style 0 
or short; stigmas 3, stout, recurved. Fruit a globose berry. 
Seeds 1-2 (-3), albumen homy. Distbib. Species about 180 ; 
■temperate and tropical. 

Brandies more or less pricMy; flowers white. 

Leaves deltoid ... 1. >Sf. asp era. 

Leaves rounded ... 2. /Sf. macropJiylla. 

Branches unarmed j flowers pni'ple. 

Climbing, petioles cirrhose, leaves acute 
or acuminate ... 3, S, parvifolia. 

Erect, petioles ecirrhose^ leaves usually 
obtuse. ... 4. ySi. naginata. 

1. Smilax ISMUi., lAnTt.. Sp. PL (1753) p. 1028. — A 

climbijig sKrab, branclies grooved, zigzag, more or less prickly. 
Leaves 2-4 by 1-2-5 incbes, deltoid-ovate or -lanceolate, acute 
or acuminate, margin often with, small prickly teeth, base 
rounded, truncate or cordate, 5-9-nerved, prickly or not on the 
midrib beneath ; petiole -5-1 inch long, prickly or not, narrowly 
margined for one-fifth of its length, the sheath ending in 2 
long cirrhi. Flowers -3 inch across, white, arranged umhel- 
lately on the tumid nodes of axillary and terminal rachises 1-6 
inches long. Bracteoles minute. Pedicels *2-4 inch long. 
Sepals and petals *15-2 inch long in the male, a little shorter 
in female flowers. Anthers linear, shorter than the filaments. 
Staminodes 6 in female flowers. Berry *2-3 inch diameter, 
blue-black or translucent red. Collett, FI. Siml,, fig, 175. 

Outer Himalaya ascending to 6,000 feet from the Indus eastwards. 
Common, usually in scrubby places on warm aspects. Flowers : Sep- 
tember — ovember. 

% 

2. Smilax maceophtlla, Roash. Sort. Beng-. (1814') p. 
72. — A lar^ climbing sbrub, branches striate, usually prickly. 
Leaves variable^ usually 4-8 by 2-5-8 incbes, elliptic, ovate or 
orbicular, cuspidate, base rounded subcordate or abruptly 
cuneate, 5-7-nerved, thinly coriaceous and shining above; 
petiole -5-1-5 inches long, narrowly sheathing below tbs 
middle, usnally cirrhose. Flowers -2 inch long, in many- 
flowered axillary umbels; umbels usually 2-3, sometimes 1 or 
4 on a common peduncle. Bracteoles small, numerous. Pedi- 
cels -15-25 inch long. Anthers linear, shorter than the fila- 
Tnent, Staminodes 6 in female flowers. Berry -3 inch dia- 
tneter, orange or red. 
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vSub-Himalayan tract 'near the Jumna. Kalesar. The leaves on 
sterile shoots are sometimes 18 inches diameter, 

o. Smilas PAitviEOLTA, Wall. Cat. (1828) 'No. 5118. — A 
climbing sbrub, branches somewhat angular, zigzag, unarmed. 
Leaves 1-4 by *5-2 inches, very variable, ovate, lanceolate or 
oblong-lanceolate, acute or acuminate, entire, base rounded or 
subbordate, usually glaucous beneath, 3-5-neryed ; petiole 
•1--6 inch long, sheathed half-way up or more, usually cirr- 
liose. Llowers -15 inch across, purple, in axillary solitary 
runbels; peduncle variable in length up to 1 inch or more, 
very slender; pedicels up to *4 inch long, filifoiun. Bracteoles 
minute. Sepals and petals minute. Anthers didymous. Sta- 
mkiocles 1-3 in female flowers. Berry *25 inch diameter, blue- 
black, 

Himalaya 4,000-8,000 feet. Trans-Indus to Assam. Common. Ex- 
tends to the inner valleys, Kagan, Chamba and Bashahr. This i>lant 
has been much confused with S. eleganSj Wall. =<8. menispei^moidea, 
A.DCi., a plant from Kumaon to Sikkim, which has flowers twice as 
large and niucii bigger sheaths to the petioles (*5-l inch long in old 
leaves.) Eiowers • April — May. 

4. SMIL.1X TAOINATA, Decsne. in Jacq%iein. Voy. Bot. 
(1844) p. 169, tab, 169. — A small deciduous shrub 2 feet high, 
branches terete, smooth, unarmed. Leaves 1-3 inches long, 
nearly or quite as broad as long, orbicular or broadly elliptic, 
obtuse or acute, entire, base rounded or subcordate, thin, glau- 
cous beneath, strongly 3-nerved with 1-2 additional pairs of 
weaker nerves ; petiole -3-6 inch long, sheathed at the base, 
the sheath narrowed upwards, reaching one-half the length of 
the petiole, ecirrhose. Flowers *2 inch across, purple, in axil- 
lary solitary umbels, the female l-floweired, rarely more-flower- 
ed; peduncle and pedicels filiform. Bracteoles 0. Sepals and 
petals minute. Anthers ovate. Staminodes 6 in female flo- 
wers. Berry •3-*4 inch diameter, blue, glaucous. 

Himalaya 6,000-9,000 feet, Trans-Indus to Assam. Common, espe- 
cially in the inner Himalaya. A plant of moderately dry forest under- 
growth usually gregarious in small patches under deodar. Flowers : 


2. ASP ARAGUS, Linn. 

(F roin the Greek sparasso, to tear ; referring to the spines of many 
specie-i.) 

Herbs or under-shrubs often climbing, stem dying to the 
groxxnd periodically, root-stock various. Leaves reduced to 
minute scales, often spines^cent, bearing in their axils tufts of 
needle-like or flattened branchlets (cladodes). Flowers small,. 
1- or 2-sexual, axillary, solitary, fascicled or racemed ; pedi- 
cels jointed. Perianth petaloid, 6-partite, campanulate or 
spreading. Stamens 6, inserted at the base of tte perianth.^- 
segments; anthers 2-cflled. Ovary S-'celled; ovxiles 2 or more 
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in each cell; style short; stigmas 3, Fruit a globose berry 
usually 1-seeded. Seeds with a brittle, shining, black testa 
and hard albumen. Disteib. Species about 100; temperate 
and tropical regions of the Old World. 

Flower,^ solitary or in small clusters; da- 

dories in tufts of 2-S, straight ... 1. d. gracilis. 

Flower,^ in racemes. 

Oladodes *5 ineli long or more. 

Cladodes in tufts of 2-6; spines usually 

recurved ... 2. A, racemosus. 

Cladodes in tufts of 6-20; spines 
straight ... 3. A. adscendens. 

Qladodes do- 2o inch long ... 4. A. Curillus, 

1. Aspaeagus geactlis Boyle ^ Illustr. Bot. HimaL 
(1839) p. 393. — A slender suherect undershrub, stems terete - 
smooth. Lower leaves often transformed into small downward 
direcied bpine.< *1 inch long. Cladodes -l-G inch long, in 
tufts of 2-8, needle-like or setaceous. Flowers solitary or in 
clusters of 2-8 often terminating short branchlets ; pedicels 
•1-2 inch long, jointed at or below the middle. Perianth usu- 
ally -12 inch long. Stamens half as lozig' as the perianth; 
anthers very minute. Berry •15--2 inch diameter, red. A. 
capitatus^ Baker. 

Plains and dry places in the Himalaya ascending to 6,000 feet. 
Not uncommon in Kunawar near Kilba and in Hazara. A plant of 
dry i>laces amongst shrubs in the Sub-Himalayaii tract. Flowers : 
June — ^August. 

2. Aspaeagus eacemosus, Willd . Sp, PI . II (1799) p. 
152. — ^A tall climber, stems annual woody terete, branchlets * 
triquetrous, spines •2--5 inch long, recurved or rarely straight. 
Cladodes *5-1 inch long, in tufts of 2-6, curved. Flowers in 
solitary or fascicled simple or branched racemes 1-2 inches 
long ; pedicels *2 inch long, jointed in the middle. Peri- 
anth about *12 inch long. Stamens as long as the perianth ; 
anthers very minute. Bemy *2—25 inch diameter, red. 

Sub-Himalayap tract and outer Himalaya ascending to 4,000 feet, 
from Kashmir eastwards. Hissar. Sometimes cultivated and orna- 
mental when in dower. Flowers: October — ^November. 

3. Aspaeagtjs adsceedens, Roah . FI . lnd , H (1832) 
p. 163. — Straggling or scrambling, stems woody striate ininute- 
ly scabrid- Spines -5-7 inch long, straight or' very slightly 
curved. Cladodes -5-7 inch long, in tufts of 6-20, straight, 
filiform. Flowers in numerous racemes 1-2 inches long, ra- 
cemes simple or branched often bearing cladodes towards the- 
top; pedicels -1-2 inch long, filiform, jointed above or below 
‘the middle. Perianth scarcely *1 inch long. Stamens shorter 
than the perianth; anthers medium-si^ed. Berry *2-3 inch 
diameter, red. 
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Sub-Himalayan tract and outer Himalaya ascending to 5,000 feet, 
from the Indus eastwards. The commonest species in the Punjab. 
The young twigs minutely scabrid on the ridges between the striae are 
characteristic of this and the following species. Flowers: October— 
November. 

4. Aspabagus C 1 JE.ILLTJS, Buch.^Hum. e» Boxb. 'FI. Ind. 
II (1832) p. 162. — A tall olimTbing or subscandent Tinder-slirab, 
stems woody, terete, brancblets striate minutely scabrid on tbe 
ridges between tbe striae ; spines - 3-7 inch long, slender, slight- 
ly curved. Oladodes -15-25 inch long, in tufts of 3-6, nearly 
straight, flattened, linear, akuite. Flowers in few-flowered 
racemes, racemes *5-1-5 inches long, solitary or 2-3 together, 
simple or branched, naked or hearing cladodes ; pedicels •l-*2 
inch long, jointed at or below the middle. Perianth -15 inch 
long. Stamens shorter than the perianth; anthers medium- 
sized. Berry *2 inch diameter, red. 

Sub-Himalayan tract and foot of the Himalaya, 2,000-4,000 feet, 
from Sirmur eastwards. Flowers: July. 

Aspabagus eilioinus, Buch-JSam. — herbaceous species with cur- 
ved flattened cladodes *2-* 4 inch long in tufts of 2-5 and solitary or 
paired flowers on long filiform pedicels. Common iu moderately dry 
forest undergrowth Letwcrn 6,000 and 10,000 feet. 

Aspabagus opeicinalis, Linn . — ^The Asparagus of the vegetable 
garden is occasionally cultivated. Herbaceous, cladodes slender, subu- 
late, *3-1 inch long, in tufts of 3-6. Pedicels solitary or paired, fili- 
form. 

'Aspabagus plumosus, Baker. — Climbing, stems woody, green. 
Branches spreading horizontally with the brancblets and cladodes in 
one plane, Cladodes *3-* 5 inch long, in tufts of 6-12, soft, filiform. 
Pedicels solitary or paired. 

Native of S. Africa. Grown in gardens and as a pot plant for its 
■ornamental foliage. Easily recognized by its characteristic branching. 

Rusous Hypophyllum, Linn . — ^A small shrub 12-18 inches high. 
Leaves replaced by phyllocladia 2-3 inches long, elliptic, coriaceous, 
abruptly^ pointed, midrib prominent, lateral nerves running mainly 
longitudinally and several of them reaching the tip. Flowers *15 inch 
long, umbellately arranged, arising usually from the centre of the 
phyllocladia. Stamens 3, filaments connate. , 

Indigenous from Madeira to the Caucasus. Grown in gardens in 
the plains and common as a pot plant. 

OoBDTLiNE TBBMiNAiJS, Kuntji , — ^An erect sparingly branched shrub 
8-10 feet high. Leaves ascending, collected near the ends of the 
branches, 12-24 by 3-3*5 inches, lanceolate-oblong ; petiole 4-6 inches 
long, deeply channelled. Flowers -4-*6 inch long, white, in lateral lax 
panicles. TPerianth-segments equal, a little longer than the tube. Sta- 
'luens 6, anthers dorsiflxed. Ovules 6-10 in each cell. Fruit a berry. 

Cultivated in gardens in the plains. There are ^any varieties with 
leaves red or purple on the margin or lower surface. 

XCiV. PALM/E. 

Shrubs or trees. Stem solid, sometimes an underground 
rluzome but usually above ground, erect, procumbeut or scan- 
•dent, only exfceptionally brancbing. Leaves alternate, usually 
jjrovrded at tbe apex of the stem, plicate in bud, pinnate g 
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belliform; petiole sbeatliiiig at the base, often armed, vie- 
wers small, 1- or 2-sexTial, usually 3-bracteolate, in lateral or 
less commonly terminal spikes Q;r panicles {spadix)^ enclosed' 
in bud by one or more large sbeathing bracts (spathes). Peri- 
anth inferior, 2-seriate, usually of 6 lobes or segments, usually 
coriaceous, yalvate or imbricate. Stamens usually 6 and oppo 
site to the perianth-segments, sometimes 3 or 9 to many, fila- 
ments free or connate in a ring or tube ; anthers 2-celled, versa- 
tile. Ovary 1-3-celled or of 3 carpels ; ovules one in each cell 
or carpel; stigmas 3. Fruit usually a drupe. Seed usually 
erect albumen horny or bony, uniform or ruminate, the embryo 
in a small pit in the albumen. Distkib. A large family; 
mainly tropical. 

The wood of the Palms shows the typical mouocoty ledouous struc- 
ture consisting of numerous vascular-bundles running mainly longi- 
tudinally, the bundles being surrounded as a rule by a sheath of bast- 
fibres. The intervening space is occupied by parenchymatose tissue. 
Towards the centre of the stem the vascular bundles are scattered and' 
a cross-section shows mainly soft parenchyma but towards the outside 
of the stem the bundles are closely packed, the spaces between them 
being occupied by the confluent sheaths of bast-fibres. The stem 
is usually very hard towards the exterior and soft and spongy near the 
centre. In most pahns the seed does not germinate for fully 12 months 
after sowing. The following account of the indigenous and cultivated 
palms is taken largely from The Palms of British India and Ceylon ” 
by E. Blatter starting in Vol. XX of the Journal of the Bombay 
Natural History Society. This article is copiously illustrated and 
should be consulted by those interested in the family as with palms 
a good illustration conveys a better idea of the plant than a detailed i 
description. 

Leaves pinnate ’ ... 1. Fho&nix. 

Leaves fiabelliform ... 2. Nannorrhops, 

Key to include the cultivated speciee. 


Leaves bipinnate or decompound ... Caryota. 

Leaves pinnate. 


Stemless or erect palms with stout or 
fairly stout stems. 


Lower leaflets spinescent; stem rough 
with the bases of the petioles ... 1. Pheenix. 


Lower leaflets not spinescent. 

Stem covered with brown fibres 

Stem smooth, not fibrous; leaf-sheath 
elongate 

Stem slender dfmbing 
Leaves fiabelliform. 

Blade divided into 5-7 nearly free seg- 
ments 


Arenga, 

Oreodoxa. 

Oalamus, 


Bhapis. 


Blade not so deeply cut, with many more segments. 
Petiole unarmed. 

Petiole prolonged into the blade ... SalaL 
Petiole not prolonged into the blade. 



-^26 


XCIV, PALM^13. 


Tufted, stems braneliing, prostrate 

or under ground ... 2. Nannorrhop.'i, 

Single-stemmed, erect unbranclied 
plants 

Petiole armed with strong spines. 

Leaf-margin with long loose fibres 
Leaf-margin not fibrous 
Stem nearly smooth, no suckers ... 

Stem covered with the bases of the 
petioles and with fibres, snckers 
commonly produced 

1. PHCENIX, Linn. 

(The old Greek name of the Date Palm used by Theophrastus.) 

Low or tall dioecious palms. Leaves pinnate; leaflets 
entire, linear, folded longitudinally and attacted obliquely 
by tbeir folded bases to the woody common petiole, the lowest 
leaflets often transformed into spines; midrib 0 but a slender 
nei’ve on either side o£ the fold, nerves longitudinal parallel; 
leaflets in most speicies in fascicles of 4-6 arranged in the lower 
portion of the leaf in 2 or 3 rows on either side of the rachis, 
distichous towards the apex of the leaf. Flowers small, yel- 
lowish, coriaceous, on branched interfoliar erect or drooping 
peduncles; spathe basal, complete, coriaceous. Male flowers; 
calyx !cup-shaped, 3-toothed ; petals 3, obliquely ovate, valvate ; 
stamens 6, filaments subulate, anthers erect, dorsifixed ; pistil- 
lode 0 or minute. Female flowers globose ; caljrx as in the 
male, accrescent; petals rounded, imbricate; staminodes .6 or 
reduced to a G-toothed cup; carpels 3, free; stigmas sessile, 
hooked. Fruit oblong, terete, 1-seeded, pericarp fleshy. vSeecl 
oblong, ventrally grooved. Distrib. Species about 11; 
Africa and Asia. Tern. Kajiir. 

Tall palms 15-50 feet high. 

No root suckers ; crown dense, hemis- 
pherical ... 1. P. sylvestris. 

Root-suckers copies; crown open ... 2. P, dactylifcra^ 

Short palms, stems 0 or up to 12 feet high. 

Stem 1-12 feet long; fruiting peduncle 
2-4 feet long ... 3. P. humilis. 

Stem ovoid, like a bulb ; fruiting pe- 
duncle short, usually hidden among the 
leaves ... 4. P. acnulis. 

l. Phcenix stlvesteis, Eoab. Hort. Beng. (1814) p. 
^'3 . — K tall graceful palm 30-60 feet higli, stem rough, from 
■■tLe persistent bases of tbe leaf-stalks, crown, dense, benais- 
pberic. _LeaTes 10-15 feet long, grey-green, glabrous, pin- 
nate; petioles compressed only towards tbe apex. Leaflets 
0-18 by -T-l inch, glaucous, rigid, 2-4-farious, almost spinous- 
pointed. Male flowers white, scented, spadix 2-3 feet long, 
erect ; peduncle much compressed. Spathes 12-16 inches long, 
-scurfy, separating into 2 boat-shaped valves. Flowers •25-35 


Tracny carpus. 
Wa,^hinuto7iia, 
Livisiona. 

Cham cerope. 
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iacli long, numerous, angular, oblique. Calyx cup-sliaped 

3 short rounded teeth. Petals 3-4 times as long as the 
calyx, concave, warty externally. - Pilaments scarcely any, 
free, anthers linear, shorter than the i)etals. Female flowers; 
spadix and spathe as in the male. Flowers distant, roundish. 
Calyx cup-shaped; obsoletely 3-toothed. Petals very broad, 
ccnTGiutsly imoi'ic-ate, leaving a small opening at the apex. 
Staminodes 8-4. Styles recurved, inwardly papillose. Fruit- 
ing spadix 3 feet long, nodding, the peduncle 1-1*5 inches 
broad, much compressed, golden-orange colored. Fruit 1-1-2 
inches long, oblong-ellipsoid, orange-yellow, edible. 11 ild 
Date Palm. 

Indigenous to the Sub-Himaiayan tract from the Indus eastwards 
but not common west of the HaTi, also in the moist tract adjacent to 
the hills from the Ravi eastwards. Salt Range. Cultivated in the 
plains. The base of the stem is surrounded by a mass of small roots 
but root-suckers are never produced. The tree is rather variable, the 
stem sometimes being slender and showing scarcely any trace of the 
leaf -bases especially in the older and taller specimens, at other times it 
is clothed with the stumps of the petioles and resembles F. dactylifera^ 
Rare in Hazara but is found at Nilan Bhoto, 3,500 feet. Common in 
Kangra and also in the Gurdaspur District. In some parts of India 
the Wild Date is tapped for its sugary sap which is used for making 
sugar. This does not appear to be practised in the Punjab but the 
trees are commonly mutilated by lopping, the leaves being used for 
mats and for putting under the mud of flat roofs. The Wild Date 
suffers very little from browsing and regenerates fairly well in moist 
tracts where the subsoil water is not deep. The stem is strong and 
is sometimes used for beams but the trees are rarely felled. It is the 
best wood for the pegs used for tent-pegging. The fruit is not esteem- 
•ed. Flowers in the hot weather. 

2. Phgexix dactxlifeea, Linn. Sp. PL (1753) p. 1188. — 
A tall palm reaebing 100-120 feet in beigbt, stem clotbed with 
tbe stumps of tte petioles, ‘crown open. Leaves longer tban in 
P. sylvestris, grey. Leaflets distielions, making a very acixte 
angle witt the rachis. Male flowers white, in short compact 
panicles 6-9 inches long*. Fruit 1-3 inches long, sweet, edible, 
generally reddish- or yellowish-brown. Date Palm. 

Tndigenon«! to the Oases of the Sahara and to Arabia. Na- 
tr.ralizod hi the South Punjab, Multan, Miizaflargarb, Dera 
Ghazi Khan and at Shahdara near Lahore. Often cultivated. The 
Date Palm was probably introduced at the time of the first Muham- 
madan conquest at the beginning of the Sth century. It thrives in an 
arid climate but requires plenty of moisture in tbe soil. It differs from 
P. sylvestris more in habit and mode of growth than by botanic charac- 
ters, Drude in Engler and Prantl, Pflanzenfamilien suggest that it is 
not specifically distinct. The stem is commonly domed with long 
stumps of the petioles which is seldom the case in P. sylvesfris, the base 
of the stem is nearly always surrounded by suckers which is never tbe 
case with P. sylvestris. The crown is much more open and the leaves 
do not arch over so much as they do in P. sylvestri$. The differences 
are excellently shown in the Palms of British India and Ceylon, E. 
Blatter, Journ. Bomb. Nat. Hist. Soc. XX, Plates II and VIII. The 
Date Palm is grown for its fruits which are protected from birds when 
ripening by tying a mat round tbe bunches. Flowers : March— April, 
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3. Phcenix humilis, Royle^ lllustr. Bot. Hvmal, (1839) 
p. 394. — A small palm, stem 1-12 feet high, densely covered 
with the stumps of the leaf-stalks, root-suckers frequent when 
the main stem has been injured. Leaves 4-8 feet long, pinnate^ 
Leaflets 10-20 by -4-5 inch, pliable, fascicled, more or less 
quadrifarious, bases not thickened and not decurrent on the 
oommon petiole. Male spadix about 12 inches long, rather 
longer than the spathe. Fruiting spadix 3-4 feet long, the 
peduncle about *5 inch broad, compressed. Fruit -5 inch long, 
orange when ripe, edible. 

This species is I believe common in the Kangra District but I may 
have mistaken young specimens of P. sylvestris for it. The North 
Indian form is var. typica^ Becc. It is figured by Blatter 1. c. Yol. 
XX, plate YI. 

4. Phcenix aoaulis, JRoa^b. Sort. Beng. (1814) p, 73. — 
A dwarf palm, stem not rising above the ground, hulb-Kke,. 
6-10 inches diameter, densely clothed with the deaths and 
bases of the petioles. Leaves 2-6 feet long, pinnate. Leaflets 
10-20 by -4-8 inch, stiff, the bases thickened and decurrent. 
Spadix 6-10 inches long, compressed, rather longer than the 
spathe. Male flowers pale-yellow. Fruiting peduncle short, 
usually concealed among the leaves. Fruit -S-T inch long, 
oblong, blackish when ripe, edible. Dwarf date palm. 

Sub-Himalayan tract near the Jumna. Kalesar. ‘‘ There is no 
stem whatever, and the clusters of fruit are half buried in the ground. 

J. L. Stewart. Usually in grass-lands and undergrowth of Sal and. 
Finus longifolia forests, 

Phcenix rupicola, T, Anders, — Trunk solitary, 15-20 feet high, 
naked. Leaves 10 feet long. Leaflets 18 inches long, flaccid, bifarious; 
bright green. Fruiting peduncle 3-4 feet long. Blatter 1. c. Yol. 
XX, plate Y. 

Commonly cultivated in gardens in the plains. The han^omest 
of the genus and easily recognissed by its bright-green, soft, bifarioua- 
leaflets. Indigenous to Sikkim and Assam. 

Phcenix oanariensis, Sort, ex Ghabaud. — Trunk columnar, 40-50* 
feet high. Crown very large. Leaves 17-20 feet long. Female corolla 
scarcely longer than the calyx. 

Indigenous to the Canary Islands. There is a fine specimen in* 
Abbottabad but as it has long been grown in Saharanpur there are 
doubtless many more in N. W. India. As a frost-hardy large-sized 
palm this species can be recommended for cultivation for ornament. 
May be distinguished from P. sylvestris and P. dactylifera, the only 
members of the genus approaching it in size by the female corolla being- 
more than twice as long as the calyx in those two species, 

2. NANNORRHOPS, H. Wendl. 

(From the Greek nannos, dwarf, and rJiops, a bush; referring tO' 
the low growth. Distrib. Species only the following.) 

Nannokbhops ErroHiEAiTA, H. Wmdl. in Bot. Zeit. 
XXXYII (1879) p. 148. — gregarious tufted low-growing- 
pjJm, with, robust prostrate braucMug stenis or rhizomes, oc- 
casionally with an erect brandling stem reaching 20 feet high. 
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■Leaf-Uade 2-3 feet long and broad, cuneately flabellate, ri- 
gid, plicate, split to tlie middle or lower into 8-15 ciiryed 2-fid 
segments often with, interposed fibres ; petiole 6-12 inclies 
long, unarmed, concave, Tritb. a mass of rnst-colored wool at’ 
tlie base. Spadix interfoliar, mticb-branebed, p 3 rramidal, 2-3 
feet long, brandies ascending and recurved, brancblets slender. 
Spatbes tubular, sbeatbing. Plowers polygamous, bisexual 
and male, often in pairs, in tbe axils of distinct or connate 
bracts with byaline margins. Oah"x tubular, membranous, 
unequally 3-lo*bed. Corolla '15 incb long, 3-partite, segments 
valvate. Stamens in bisexual flowers 6, in male flowers about 
9; anthers deeply sagittate. Ovary 3-celled, 3-angled; ovules 
basal; style short; stigma 3-tootbed. Pruit -o-m incb diame- 
ter, globose or ellipsoid. Seed ventrally hollowed, albumen 
uniform. Blatter 1. c. Vol. XXI, plates XXI, XXII. 

■’ocally common in tlie central portion and at Sakesar. 
T ■. nv. • , ■ • fibre is used for ropes. Tbe leaves are made into 

fans, sandalsj baskets and brushes. The plant is gregarious in patches. 
It grows well under cultivation but is rarely seen. It has been. grown 
in Saharanpur for over 50 years but has only recently been introduced 
in Lahore. It might be tried in the Pabbi Hills as the leaves and 
other parts of the plant appear to be used for many purposes and 
would probably bring in some revenue, if the plant could be successfully 
established. It is a native of very dry climates and likes a sandy soil. 
Flowers ; August — ^November. 

Aeenga saoohabieeea, Limi . — Stem 20-40 feet high, stout, densely 
clothed with the fibrous remains of tbe leaf-sheaths. Leaves 20-30 feet 
long, leaflets 4-fariously fascicled, up to 115 on each side, linear, 3-5 
feet long. Flowers monoecious, spadices decurved with penduloua 
branches, appearing first from the upper leaf-axils and successively 
downwards. 

Indigenous to Assam, Burma and Malaya. Cultivated in Pelbi. 

Oreodoxa regia, Kunth. — Stem tall, smooth, annulate. Leaves 
very large, pinnate, bright-green, the sheath tightly enveloping the 
top of the stem. Leaflets qnarifarious in the lower part of the leaf, 
more or less bifarious in the upper. Boyal Palm, Blatter 1. c. Vol. 
XXII, plate LXII. 

Indigenous to the West Indies. Cultivated in Delhi and at Pinjore 
near Kalka, 


Phapis elabelliforimcis, Aii , — Stems many, tufted, 5-6 feet high, 
as thick as the thumb, sheathed by the reticulate persistent bas.es of 
the leaves. Leaves palmately divided almost to the base into 5-7 seg- 
ments. Spadix 4-5 inches long, sparsely paniculately branched. Spa- 
fehes 2-3, short, tubular. Blatter 1. c* Vol. XX, plate XIII, fig, A. 
Dwarf Ground Battan. 

Indigenous to South China. Cultivated in Lahore. This species- 
yields good walking-sticks called “ ground-rattans.” 

Cartota itrens, Stem 40-60 feet high, 1-1-5 feet diameter,, 

smooth, annulate. Leaves bipinnate, 18-20 by 10-15 feet, leaflets 
cuneate, 4-8 inches long, tip obliquely truncate. Flowers monoecious, 
the spadices appearing from the upper leaf axils and then successively 
downwards, after which the plant dies. Wish-tail Palm, 

Indigenous to the hotter part of India and Malaya. Grown ia 
gardens m Delhi and Amritsar. 
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Calajmtjs tenuis, Boxb. — Climbing, growing in clumps. Leaves pin- 
nate, 18-30 inches long, the nerves and petiole armed with prickles. 
Leaf-sheaths and spadix with long whip-like prolongations armed with 
recurved prickles. 

Indigenous to swampy places east of the Jumna. Cultivated in 
I ahore. 

Sabal, Adans . — Tali or dwarf palms. Leaves flabellate, orbicular or 
cuneate at the base, tough and coriaceous, divided into many narrow 

2- fid segments often with interposed fibres, the segments inserted ob- 
liquely on the sides of the prolongation of the unarmed petiole (raehis). 
Spadix interfoliar, elongate, decompound; spathes numerous, the outer 
acuminate enclosing the spadix in bud and persisting on its peduncle. 
Flowers bisexual, minute, white or greenish. Calyx tubular, unequally 

3- lobed. Corolla deeply 3-lobed, the lobes concave, acute, slightly 
imbricate below, valvate at the apex. Stamens 6 ; filaments subulate, 
dilated below and connate into a shallow cup adnate to the corolla- 
tube ; anthers ovate, the cells free and spreading at the base. Ovary 
3-celled; ovules basal; style columnar, 3-lobed. Fruit usually obovate, 
small, nearly dry. Seed depressed globose, excavate at the base, Dis- 
TBiB. Species 20; all American. 

Sabal Adansoni, Guerseni , — Stemless with a subterranean rhizome. 
Leaf-blade 18-36 inches long, one-half to three-fonrths orbicular, divid- 
•ed into 20-35 entire or very shortly bifid segments; petiole about as 
long as the blade, the prolongation short. Spadix erect, 2-5 feet long. 
Fruit -4 inch diameter, globular. Blatter 1. c. Vol. XXI, plate 30. 
iDwart SahaL 

Indigenoxis to the S. E. TJnited States in low damp forests and 
inuudated places. Cultivated in Lahore. 


•At least 3 other species of Sabal are in cultivation but their identi- 
fication remains to he done. 

Teaohycarpus excelsa, S. Wendl . — Stem 10-20 feet high, when 
young and up to middle age densely clothed with the bases of the 
petioles and with loose brown fibres, the tallest specimens clean and 
obscurely annulate. Leaves about 3 feet diameter, suborb icular, cut 
•about half-way down into aho-ut 30-40 segments; petiole about as long 
M the blade, not prolonged into the blade, serrulate on the edges. 
Spadix shorter than the petioles, recurved in fruit. Drupe *6 inch 
diameter, reniform. T, TaJcil, Bece. 

Indigenous to Kumaon, Upper Burma, China and Japan. Cul- 
tivated m the plains and in the hills. It is quite hardy in Abbottabad 
and m Simla. In the plains it does not grow well, the leaves being 
small and dying off at the tips ^ 


Washinutonia pilieera, H. Wendl,— Stem 60-70 feet high, thic- 
kened near the base where it is 2-5-3’6 feet diameter, then cylindric 
and tapering near the apex, covered with dead, drooping leaves 
Leaves nearly 6 feet long, orbicular, divided to about the middle into 
about 80 segments wuth long pale filaments between the segments 
•each segment 2-fid, the tips filamentose; petiole about as long as the 
with spines on old plants, prolonged into the blade, 
fepadix elongate with many paniculate pendent branches. Fruit •3--4 
inch long, ellipsoid, black. 

Southern TJnited States. Has long been culti- 
fit.™ ^i. Lahore. Easily r^ognized by 

Las not been il 

ternuned and it is possible that it may prove to be a closelv 
species W. rolusia. H. Wendl. the Desert Wm of l^ona? ^ 
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Liyistona, JR, Bi \ — Tall palms, trunks obscurely annulate. Leaver 
orbicular, fiabelliform, split into numerous bifid lobes, petiole with 
spines on tlie margin. Spadix interfoliar, long peduncled, recurved 
in fruit. Spatbes many, tubular, sheathing. Flowers minute, bise- 
xual. Sepals 3, rounded. Corolla 3-lobed, valvate. Stamens 6; fila- 
ments connate in a ring; anthers cordate. Ovary of 3 nearly free 
carpels; styles free or coherent; stigmas minute. Fruit globose, ob- 
long or ellipsoid. Seed hollowed on the ventral face. Distrib. Species 
17; tropical Asia and Australia. 

Livistona chixensis, i?. Br . — Stem 20-30 feet high. Leaves 4-6 
■feet diameter, segments 50-60, the tips drooping; petiole up to 6 feet 
long. Fruit olive-shaped, *6 inch long. Blatter 1. c. Vol. XXI, plate 
XXVI. 

Indigenous to China and Japan. This is the palm grown so com- 
monly in pots and tubs in the plains and also out of doors. It has 
brighter green leaves than Chaiitf crops, J^annorrhops, Sahal or Trachy^ 
carpus. It is not frost hardy and cannot be grown out of door in 
Abbottabad. Young plants should be pi'otected from cattle as they 
are readily eaten. 

CHAMiBROPS HTJMiTvis, Linr . — Stem dwarf or fairly tall, covered 
with the remains of the petioles and brown fibres. Leaves 18-24 inches 
diameter, cut three-fourths the way down into 12-20 narrow, stiff, 
slightly glaucous and downy segments; petioles 15-30 inches long, 
slender, spinous. Spadix short, erect. Spathes 6-8 inches long. 

Indigenous to S. Europe. Grown in gardens in the plains. I have 
seen the specimen in Lucknow figured in Journ. Bomb. Nat. Hist, 
Soc. XX, plate X, and doubt if it is Chamairops Jmmilis or any species 

ChamcBTops, Flowers : February — ^March. 

XCV. GRAMINE/E. 

Tribe BAMBUSE/E. 

^ Perennial woody grasses, often gregarious. Hhizome con- 
sisting in tie case of tufted species of skort, knotted, thick, 
solid growths from which are produced buds which develop as 
stems (culms) or in the case of single-stemmed species of long 
creeping branches producing buds at intervals from which the 
culms develop. Culms cylindric, jointed, hollow between the 
joints, joints or nodes prominent, the lower frequently with a 
fringe of abortive roots, each giving rise to a thin or 'coriace- 
ous sheath (culm-sheatK) which terminates in a more or less 
imperfect blade. Culm-sheaths alternate, bearing in the axil 
a bud, the buds at the lower nodes usually de«:elr>p sparingly 
'or not at all, the upper grow into hal/ whorLs of branchlets 
sometimes of approximately the same ize oj one or more 
branches in each whorl larger than the est. i weaves distich- 
ous, usually linear, lanceolate or oblong-lanceolate, petiole 
very short, tip long-acuminate, midrib prominent, longitudi- 
nal veins of two classes the stouter (secondc&py nerves) with as 
-a rule 5-7 fine intermediate veins between. Blade jointed on 
to the sheath which is amplexicaul and split to the base, with 
a transverse erect appendage (ligule) at the union with the 
blade and between it and the stem. Inflorescence usually a 
larTO compound panicle with spicate branches. Flowers in 
spikelets which consist of a number of distichous bracts 
4,glume$) the lower 1 or more being empty and sometimes the 
"Uppermost' also are empty, or bear imperfect flowers. Flower- 
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ing glumes l-several in each spikelet, usually similar to the 
empty glumes hut rather larger, each hearing^ in its axil a 
membranous usually hyaline bract (^alea) which is usually 
2-beeled and ciliate along the keels, between the palea and 
flowering glume is the actual flower which' consists usually of 
2-3 small scales (lodioules) vc?ro=ont’r.g a perianth and of sta- 
mens or a pistil or both. S.f. 3 or 6, rarely more or 
fewer ; filaments capillary ; anthers Tersatile, Ovary superior, 
1-celled; ovule solitary, erect; style terminal; stigmas 2-3. 
I’ruit a caryopsis, pericarp adnate to or separable from the 
seed. Disteib. Mostly tropical, especially Asiatic. 

The growth of the culms in height occupies a few week*? during 
the rainy season and the size of the culms is closely connected with the 
abundaiice or otherwise of the monsoon. The culms first appear in 
June or July as conical growths protruding from the ground, covered 
with the culm-sheaths. The cone lengthens at first slowly 

but later w’:'. g/t"! rapidity, the sheaths get wider apart by the 
elongation oi tne internodes and in most species the sheaths fall off 
about the time the growth has ceased. Once the culm has risen a 
foot or two above the ground the growth becomes sc that the 

increase day by day is easily noticed. Dr* Wallich mcjabUi’cti a growth 
of 25 feet 9 inches 'in 31 days in the case of Vendrocalamvs gigantens. 
During the period of growth the culms are soft and easily broken, con- 
sequently it is essential that bamboo forests be closed to grazing during 
this season. The culms of Dendroccdamus strictus take over 12 months 
to harden fully but they are safe from damagd by cattle as soon as the 
rains are over. Flowering takes place either annually or periodically 
at long intervals. All the bamboos described below belong to the latter 
class. Periodic flowering usually takes place at one time with a species 
in a district, that is to say every clump of the species in the district 
will be found in flower unless it has flowered in the previous year or 
unless it is preparing to flower in the following year, as the flowering 
although taking place maiiily in a certain year is spread over the 
following and preceding year or years to some extent. Bamboos 
which normally flower periodically may usually be found with here and 
there a culm or a whole clump in flower. After flowering the culm or 
clump or whole forest, if the forest consists of a bamboo which has fl,ower- 
©d gregariously, dies as soon as the grain has ripened. Bamboos are 
easily propagated by seed, but it takes several years before seedlings have 
developed sufficiently to produce full-sized culms. A method commonly 
employed for propagating bamboos especially when seed is not avail- 
able is to plant offsets. These consist of the base of a culm with a 
portion of the rhizome bearing a bud ready to develop into a fresH 
culm. The culm is cut off at a convenient height of 2-3 feet above the 
ground and the rhizome is dug up and replanted in the position where 
a new clump i? required. Offsets should be planted at the end of the 
hot weather before the growth of the new culms has started. Offsets 
produce full-sized culms sooner than seedlings but they are more ex- 
pensive to plant and there is a danger that the clump from which 
they were taken is about to flower when the culms raised from the 
offsets flower and die with the parent clump. In gardens bamboos are 
easily grown by cuttings or layers. In the absence of flowers bamboos 
are most readily recognized by the culm-sheaths. Several exotic 
Japanese species have been introduced in Simla and Abbottabad gar- 
dens. As ornamental plants they have the advantage over the indi« 
genous hill species of being evergreen. 

Small bamboos; culms less than 1 inch dia- 
meter; stamens 3 1. 'Arundinaria^ 

liarge bamboos; culms over 1 inch^ diame- 
ter ; stamens 6. 
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Culms with the lower branches thorny or 
culm-sheaths with large fringed auri- 
cles; pericarp adnate to the seed ... 2. Bamhusa, 

Culms without thorny branches ; culm- 
sheaths without large fringed auricles; 
pericarp separable from the seed ... 3. BendvoccdciTKius, 

1. ARUNDINARlAi Michaux. 

(A diminutive of the Latin arundo^ a reed.) 

Erect, rarely climbing, shrnb-like bamboos, usually tufted 
and growing gregariously^. Culms slender, rarely over 1 inch 
diameter, nodes prominent, branches fasciculate. Culm-sheaths 
thin, papery, straw-colored, early deciduous; imperfect blade 
narrow. Leaves usually small. Inflorescence paniculate ov 
racemose, terminal on leafy culms or on separate culms or 
mixed with the leafy branches, Spikelets 1- to many-flowered, 
often long, compressed; flowers mostly bisexual; empty glumes 
3, membranous, unequal; flow-ering glume longer, concave, 
many-nerved ; palea usually shorter than the flowering glume, 
strongly 2-keeled, usually compressed. Lodicules 3, ciliate. 
Stamens 3 (exceptionally up to li). Ovary often hairy; style 
short; stigmas 2-3. Pericarp adnate to the seed. Disxrib. 
Species 50; mostly Asiatic. Vern. Ringal, nirgal^ 

Transverse veins obscure. Culm-sheaths 
gradually narrowed from the middle up- 
wards. Bracts less than 1 inch long 1. A. falcafcL 

Transverse veins conspicuous. Cuim- 
sheatlis with the edges parallel to near 
the apex. Bracts 2-3 inches long ... 2. A. spathi flora, 

1. ARun-Dii^ARiA FALCATA, Nees, in Linncea IX (1834) 
p. 478. — Culms erect, 6-10 feet high, *3-5 indi diameter, 
densely tufted, often glaucous, nodes swollen, internodes 6-12 
inches long. Culm-sheaths as long as or longer than the inter- 
nodes, gradually narrowed from the middle to a narrow trun- 
cate tip; imperfect blade *5-2 inches long, subulate. Leaves 
3-4 by *2-3 inch, sometimes up to 12 by 1 inch on young 
shoots; leaf-sheath glabrous; ligule membranous, dentate or 
lacerate. Inflorescence on separate leafless culms, consisting 
of falcate panicled racemes subtended by short linear or lan- 
ceolate bracts less than 1 inch long. Spikelets *5-7 inch long, 
2-, sometimes 1-flowered, some sessile others on long slender 
pedicels. Stigmas 2. Collett, El. Siml., fig. 199. 

Himalaya from the Ravi to Nepal, 4-7,500 feet. Oommon in forest' 
undergrowth _ on northern slopes or in moist ravines. The stems are 
used for making mats and baskets and for the stems of pipes and hookas. 
They are sold regularly in the forests of the Hangra Division. Flowered 
gregariously in Simla and Jaunsar in 1916, the previous general flower- 
ing occurred in 1879, 

2. Artjndii^aria spathiflora, Trin. in Mem. Acad. 
Tetersh. ser. VI, 3, ii (1835) p. 617, — Culms exeot, 12-20 feet 
high, •6-*7 inch diameter, tufted, glaucous, with white scurf 
.at first, nodes prominent not much raised, internodes 6-16 inchei 
Jong. Culm-sheaths 5-8 inches long, edges parallel to near the 
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apes, then narrowed to a trnncately rounded tip *5 inch broad ;* 
imperfect blade 2-4 inches long, subulate. Leaves 3-5 by •4--6^ 
inch, transverse veins conspicuous dividing the leaf into nu- 
merous rectangles ; leaf-sheath loose, ciliate on one edge bear- 
ing at the top short auricles furnished with a few long purple * 
bristles ; ligule ciliate. Inflorescence usually on separate leaf- 
less culms, consisting of fascicled drooping panicled racemes 
subtended by large papery bracts 2-3 inches long’. Spikelets 

1- 2*5 inches long, 4-8-flowered. Stigmas 3. 

Himalaya, 7-10,000 feet from Chamba to Nepal. Common in tbe' 
undergrowth of deodar, fir, spruce and brown-oah forests. The clumps^ 
often grow close tocrethor forming thickets in which the separate 
clumps are scarcely Uses as for 4, falcata. 

The two following occur in the adjoining portion of the 
United Provinces and may be found in the Punjab, They 
should be looked for as they may easily be overlooked : — 

Aeundinaria Falconeri, Benth. and Hook, f , — ^This may he distin- 
guished from A. spathi flora by the absence of transverse veins in the^ 
leaf and from A. falcaia by the culm-sheath which is narrowed only 
at the top. 

AaxTNDiNAEiA JAUNSARENSIS, Gamble , — This is easily recognised by its 
culms which arise singly from a creeping rhizome at intervals of 2-3 
feet instead of ^ in clumps. Leaves with numerous transverse veins, 
leaf-sheaths ending in falcate auricles which bear about 6-6 stiff bristles, 

2. BAMBUSA, Schreh. 

' (From hambu, the Malay name.) 

Erect tree- or shrub-like bamboos growing in dense or 
rather open clumps. Culms small to large. Culm-sheaths* 
various, often with very large fringed crimped auricles. 
Leaves ismall to moderate-sized, transverse veins inconspicu- 
ous. Inflorescence a large compound leafless, rarely leafy y. 
panicle. Spikelets 1- to many-flowered; empty glumes 1-4; 
flowering glumes ovate-lanceolate usually mucronate; palese* 

2- keeled, the keels ciliate or not, Lodicules 3, ciliate. Sta-- 
mens 6. Ovary hairy above; style short or long; stigmas 1-3.. 
Pericarp thin, adnate to the seed. Distuib. Species 50;.. 
one Australian, the rest Asiatic. 

Culms distant unarmed, culm-sheaths on 

the backs with scattered adpressed black 

hairs, scabrid when the hairs have fallen 1. B, nutans. 

Culms close, lower branches thorny, culm- 

sheaths ciliate when young otherwise 

glabrous and not scabrid 2. B, arundinacea, 

1. Bambtjsa Wall. Cat. (1828) ISTo. 5031.— Oulma^. 

20-40 feet Kigh, 2-3 inclies diameter, in very open clumps,' 
naked or "witn a few unarmed Branches Below, Bright-green, 
Raucous when young, intemodes 16-18 inches long. Culm- 
sheaths 6-9 inches long or more, covered on the hacks with scat- 
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tered adpressed Kairs, scabrid after tbe bairs bave fallen, 
roundedly truncate at tbe top; imperfect blade Yery broa<L 
acute, margins recurved, tbe base decurrent on tbe sbeatb and 
bearing large woolly auricles densely fringed witb long curved 
bristles. Leaves 4-12 by -T-l-S inches, secondary longitudinal 
nerves 7-10 on either side of tbe midrib. Spitelets few fertile,, 
many sterile, -7-1 inch long, glabrous; empty glumes 2-3, 
fertile flowers 3-5, followed by usually 2-3 imperfect flowers* 
Vern. Ndl, (Xangra). 

Cultivated by villagers in tbe Kangra District, 2-4,000 feet espe- 
cially in tbe Palampur Tahsil. Also at similar elevations in Cbamba* 
Indigenous to the Central and Eastern Snb-Himalayan tract. An 
elegant bamboo, tbe culms arch over gracefully at tbe tops and are 
well furnished witb foliage. Tbe stems are bright-green ani in rather 
open clumps which characters together with the absence of thorns 
on the lower branches enable tbis species to be recognized. The culms 
are strong and straight and are used for building purposes and for 
shafts. 

2. Bambusa ARTODiiirACEA, WUld. Sp. PL II (1799) p- 
245. — ^Oulms 40-60 feet high, 4-7 inches diameter, in very 
congested clumps, witb numerous stiff leafless branches near 
tbe base, which bear strong curved thorns, bright-green, nodes 
very prominent, internodes 12-18 inches long, walls 1-2 inches 
thick. Culm-sheaths 9-12 inches long, striate, orange-yellow 
and thickly ciliate with golden hair when young otherwise 
glabrous, rounded at the top; imperfect blade triangular, 
sharply pointed, concave with involute margins, densely felted 
within with dark bristly hairs, the margins decurrent on the 
sheath, wnvy, plaited, long and thickly ciliated but hardly 
auricled. Leaves usually not over 8 by -7 inch, secondary 
longitudinal nerves 4-6 on either side of the midrib. Spike- 
lets -5-1 inch long, glabrous; empty glumes 0 or 1-2; flowers 
3-7, the lower bisexual, the upper male, followed by 1-3 im- 
perfect flowers. Thorny Bamboo. Yem. Mag gar (Kangra). 

Indigenous to most parts of India but not in the Indus basin or 
the valley of the Ganges. Cultivated in the Suh-Himalayan tract 
from the B-avi eastwards especially in Kangra, also in the plains. The 
clumps are usually very congested and the mass of stiff horizontal ' 
thorny branches make it difficult to approach the clumps which are 
consequently difficult to work. The culms are good and stx'ong and 
are used for building purposes. Like Dendrocalamus RamUtonii this 
species has been tried in tbe Kangra forests but without success . 
Sporadic flowering is not common but gregarious flowering is supposed 
to occur at intervals of 30-32 years But this applies to the plant in its 
wild state. 

Bambttsa vulgatus, Schrad, Clumps open. Culms about 20 feet 
high, 2-3 inches diameter, bright-yeUow with narrow green stripes 
running the length of the internodes and on alternate sides in adjacent 
internodes. Golden Bamhoo. 

Believed to have originated in China, cultivated in gardens and 
readily recognized by the color of its culms. There are several varie- 
ties of this plant differing in color hut the above appears to be tbe 
only one grown and the most ornamental. 
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Bambtjsa NANA, Hoxh —Clumgs dense. Culms 6-10 feet high, *5-1 
inch diameter. Culm-sheaths 4-6 inches long, 2-3 inches broad, gla- 
brous; imperfect blade decurrent on the sheath deciduously ciliate. 
iSLedge Bamloo. 

Indigenous to China and Japan. Cultivated occasionally in the 
plains. It makes an excellent hedge if planted close and well trimmed 
but is usually seen as a single clump. 

3. DENDROCAL.AMUS, Nees. 

(From the Greek dendron, a tree and halamosj a reed.) 

Erect, iree-like bamboos, usually growing in dense clumps. 
Culms medium-sized or large. Gulm-sKeatlis deciduous, often 
very large, imperfect-blade narrow- triangular. Leaves vari- 
able, sometimes very broad, transverse- veins absent. Inflore- 
scence a large compound panicle. Spikelets few-flowered usu- 
ally in globose beads ; flowers usually bisexual ; empty glumes 
2-3, many-nerved; flowering glumes similar to tbe emjDty; 
palea of tbe lower flowers 2-keeled, (ciliate, of tbe upper flo- 
wers usually rounded, on tbe back eciliate. Lodicules 0 or 
rare. Stamens 6. Ovary hairy above; style long, usually 
bairy; stigma usually simple. Pericarp coriaceous or crus- 
taceous, separable from tbe seed. Distrib. Species 16; 
!A.siatic. 


Culms 1-3^ inches diameter ; leaves rarely 
over 1 inch wide; spikelets spinescent, 
yellowish ... 1. D. sirictus. 

Culms 4-7 inches diameter; leaves over 1 
inch wide; spikelets soft, purple ... 2. P. Hamiltonii, 

1. Dendrocalamus strictus, Nees, in Linnoea IX (1834) 
p. 476. — Culms densely tufted, 20-40 feet bigb 1-3 inches dia- 
meter, glaucous when young and covered with white vscurf, 
often solid or nearly so near tbe base, internodes 10-15 inches 
long. Culm-sbeatbs a little shorter than tbe internodes, glab- 
rous or with blackish stiff hairs, striate, rounded at the top, 
ciliate at the edges, very slightly auricled; imperfect-blade 
elongate-triangular, hairy especially within. Leaves 1-10 by 
*2-1*2 indies ; leaf -sheaths striate, hairy, ending in a promi- 
nent callus and short auricles with a few deciduous cilia 
Spikelets spinescent,^ in dense globular heads which are 1*5-4 
inches apa:rt, 1-1'5 inches diameter. Stamens yellow. Male 
^joamhoo, Vern. Bans, 


tract, common east of the Ravi, 
extreme limit of this hamboo is 
^ Iteserve Rawalpindi District, it is not found in Hazara 
and IS very scarce in Rawalpindi. It is found at a few places in the 
the Salt Range and in Shahpur Kanii. It is no* 
c(^mon to be of any importance until the Kangra District 
w reached where it is found scattered in many of the s^ub forests 
extensive areas are the Khanpur and Bindaraban Reserves 

there is a good deal of bamboo in the 
Kative States draining into the Sutlej. This bamboo apSs to re! 

tmn asTo^itJ!j^vW?!t H ground. There is much informa-. 

on as to its sylviculture and requirements and the methods of work- 
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ling bamboo forests in tlie Indian Forester (vide B. A. Bebseh, The 
Bamboo Forests of the Ganges Divisionj U. P.,” Tol. XXXVI, 1910, p. 
202) as well as in the Xangra Working Plan by G, S. Hart. In dry 
places almost completely deciduous, the leaves falling in February or 
March. Flowers gregariously at long intervals but also sporadically, 
a certain amount or ^ec-d can be collected every year in Kangra. Flo- 
wers : November — April, the seed ripening in June. 

2. Dexdeooalamus Hamiltonii, Nees, ^ Am. ea> Munro, 
in Trans, lAnn, Spc. XXVI (1868) p. 151, Culms fairly 
densely tufted, 40-60 feet high, 4-7 inches diameter, greyish- 
white when young with dense adpressed pubescence, dull-green 
when old, usually naked below often with very long branches 
arising singly from ihe upper nodes, nodes towards the 
of the culms, often with small abortive rooLlets, inters 
nodes 12-20 inches long, walls -5 inch thick. Oulm-sheaths 
as long as the internodes or shorter, stiff, persistent, glabrous 
or with scanty patches of brown stiff adpressed hairs without, 
truncate at the top and furnished on either side with small 
glabrous triangular auricles; imperfect blade often 12 inches 
long, narrowly ovate-lanceolate, about three-fourths as broad 
at the base as the top of the culm-sheath, glabrous without 
but with bla|ck sharp hairs at the base within. Leaves 2-18 by 
•5-4 inches; leaf-sheath with a prominent shining callus at 
the apes. Spikelets soft, in semi-globular heads which are 2 
inches or less apait, -T-l-S inches diameter. vStamens purple. 
iVern. Mohr (Kangra.) 

Indigenous to Nepal and the North-East Himalaya. Commonly 
* cultivated by villagers in the Kangra District. Occasionally cultivated 
in Ohamba. The large culms sell for about 4 annas each in Kangra 
so that efforts have been made by the Forest Departjnent to grow it 
in the forests. It has not proved a success and although it will live 
for many years when planted in the forest the shoots are small and 
worthless. The village clumps are manured by throwing the old grass 
from thatched roofs round the clumps and are always seen on good or 
fairly good soil. This bamboo is best recognized by its dull-green 
culms and by the large leaves which are almost always seen on some 
< of the branches. In some years a clump here and there may be found 
with a few culms flowering. The culms are rather soft for building 
but are largely used for baskets, mats, screens, etc. 

To this family belong the cultivated cereals and grasses. 
Large forest grasses are not a conspicuous feature in the Punjab 
as they are in almost all the rest of India, nor is grass of much 
importanlce apart from its value for grazing and thatching. 
iThe following species are the most noticeable: — 

Saooharttm Mttnja, J ^ oxh . — ^Perennial tufted. Stems 10-20 feet, 
in dry places only 6-7 feet high, glabrous below the panicle. Leaves, 
the lower up to 7 feet long, '7 hich wide, or occasionally 1 inch or only 
-15 inch wide, sheath shortly silky at the extreme base, villous at the 
.Japex. Spikelets very numerous, awnless, 1-flowered, in panicles 1-3 
feet long, the spikelets in pairs one sessile one pedicelled, both similar, 
surrounded by hairs shorter than or equal to the length of the spike- 
let, Empty glumes 3, the two lowest subequal, the uppermost smaller 
'but larger than the flowering glume. 8. arundinacexim. Hook. f. in, 
FI. Brit. Ind. YIrpp-!---XJ9, ex parte, Yern. Sar, savlidna, sarhanda^ 
^munj, Jednd, 
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Throtighoiit the plains of the Punjab in low sandy places along- 
canals and rivers in places subject to inundation. Springs up after 
the fellings in flooded and irrigated plantations often in dense masses 
but dies out as soon as it is overtopped by the coppice shoots. The 
upper leaf-sheaths of the flowering stems yield fibre (munj) used in. 
place of coir for matting and extensively for cordage and ropes, espe- 
cially ropes used on rivers and liable to get wet constantly. Log and 
sleeper rafts are all tied with munj ropes. The thin portions of the 
flowering stems are used for trays, screens, etc. The thick 

portions of the flowering stems (kdnd) are used for coarse screens., 
Sar is the name used for the leaves which when young are used as 
fodder. (Vide Hole, Some Indian Grasses and their Oecology,” Ind, 
For. Mem. Bot. Ser, I, i, 1911.) 

Sacohaeum spontanettm, Linn, — Perennial not forming well-de- 
fined tufts. Stems 5-12^ feet high, silky below the panicle. Leaves up- 
to 4 feet by *7 inch wide. Panicle 6 inches to 2 feet long, spikelets 
surrounded by hair 1*5-7 times as long as the spikelets. Otherwise 
as for S, Munja, Vern. Izdns, hdhi, hdn. 

Throughout the plains of the Punjab especially on islands and^ 
banks of rivers. Used for thatch, cMks and as fodder for buffaloes. 

^ IscH^MUM ANGUSTIFOLIUM, HucZ;.— This is the Bhabar grass of the^ 
United Provinces which is used for rope and paper makino;. Found 
in the Outer Himalaya and Sub-Himalayan tract from ihc liidas east- 
wards but is not sufliciently common to be of importance in the Punjab. 
Vern. Baggar, 

The False Bhabar ^ Erio^ghorum comosum. Wall., is commoner than 
the true Bhabar, it is usually found on steep rocky banks. It is not 
a grass but a sedge (Cyperacese) and may be distinguished when not 
in flower by the absence of the woolly base of the stem which is found' 
in the true Bhabar. It is used for the same purposes but is inferior 
to the true Bhabar. Vern. gorhaggar, 

Thysanol.®na Ageostis, Nees.’— Broom Grass.--A tall grass easily 
recognized by its broad leaves 1-2 feet by 2-4 inches and large panicle - 
of very numerous minute 1-flowered spikelets. It is common and con- 
spicuous in Kangra especially in moist shady ravines and is grown for 
ornament in gardens in the plains. The stems are used for reed pens^ 
used for writing vernacular and for making brooms. 

Ctnoi^n daotylon, Bers. — This is the Bub grass of Europeans 
(but not of natives in the Punjab.) It is abundant on roadsides, graz- 
ing-grounds, etc., but not in very dry places. It is one of the best 
fodder grasses but does not grow tall. It is universally used for lawns 
as It stands cutting well. Vern. Kabbal iddb in Hindoostan). 

XCVI. " CNETAGE/E. 

Shruhs, erect or climhing, resin-ducts absent. Leaves - 
opposite, whorled or reduced to a short 2-4-toothed sheath; 
stipules 0. Flowers unisexual, dioecious, rarely monoecious' 
spikes or cones. Male flowers; perianth 
2 - 10 bed, valyate or spathaceous ; filaments connate in a column l 
anthers 2-8, globose, 1-3-celled, sessile or subsessile on the 
column, dehiscing by short apical slits. Female flowers ; one 
^rect ovule with one integument prolonged into a tube (tubil- 
tus) wnicn has the functions of a style, and enclosed in a single, 
or double perianth. Fruit (in the following species) fleshy con- 
sisting of succulent bracts enclosing 1-2 seeds. Embryo with'* 
two cotyledons. Distuib. A small family widely distributed. 



XGVI. GISTETACEJE. 


639 ' 


EPHEDRA, Linn. 

(A classical name for tlie Horsetail, Eg^uiseturrij applied to tkis 
genus owing to tlie resemblance in kabit.) 

Leaves reduced to slieatlis at the nodes of the branches. 
Male flowers in short hracteate spikes which are whorled or in 
pairs, Female flowers in pairs or sometimes 3 or solitary.. 
Distrib. Species 31; Mediterranean Eegions to the Hima- 
laya, Andes and Roicky Mountains from Chile to California. 

Tall scandent shrubs with slender branch- 

lets ... 1. E. foliata. 

Rigid erect shrubs with usually many stems 
from a stout rootstock. 

Male spikes 1-3 together at the nodes ; 
tubillus straight 3 internodes smooth or 
slightly rough 2. JE, Gerardiana, 

Male spikes in dense whorls at the no- 
des; tubillus twisted; internodes rough 3. B, mtermedia, 

X. Ephedba foliata, Boiss. FI. Orient. T (1881) p. 716.- 
A tall scandent shrub, stem up to 3 inches diameter, bark on 
the branches'^ exfoliating in fibrous shreds. Branchlets very 
slender often filiform, dull green, usually whorled, internodes 
1-4 inches long; leaf-sheaths short, often bearing 2-4, linear- 
setaceous blades ; blade sometimes 1 inch long but usually only 
•1-2 inch long. Male spikes ovate, solitary or 2-3 together 
sometimes with a peduncle 1-1*5 inches long; flowers 6-24, 
bracts rotund, obtuse, connate, -06-08 inch long; staminal 
column equalling the perianth or shortly exserted, anthers 
3-4. Female spikes often in small cymes, pedunculate, floweis- 
usually in pairs; tubillus exserted, short, straight. Fruit -3 
mch long, ovoid, white, translucent, showing 2 dark-colored 
seeds. E. peduncularisy Boiss. 

Punjab plains mainly in the southern portion. Salt Range. 
Climbs over small trees and covers them w^ith a dense mass of branch- 
lets similar to Guscuta reflexa at a little distance but of a different, 
color. The plant is also not unlike Galligonum polygonoide^ or Peri- 
ploca hydcispidis. It is common at Changa Manga in unirrigated 
places. Rawalpindi, Muzaffargarh, Flowers : February — March. 

2. Ephedra Gerardiana, Wall. Cat. (1828) No. 6048.— 
A low rigid dense tufted shrub 6 inches to 4 feet high, stem 
woody, gnarled. Branchlets green, erect or arfeuately ascend- 
ing; internodes -5-1-5 inches long, -05-08 inch diameter, stri- 
ate, smooth or slightly scabrid on the ridges; leaf-sheaths -08 
inch long, 2-toothed. Male spikes ovate, solitary or 2-3 to- 
gether; flowers 4-8, bracts rotund, obtuse, connate, *06-08 
inch long; staminal column exserted, anthers 5-8. Female- 
spikes usually solitary, 1-2-flowered; tubillms exserted, straight.. 
Fruit *8—4 inch long, ovoid, red, sweet, edible. E. vulgaris^ 
GBTook. f. in FI, Brit. Ind. V, p. 640, 
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Himalaya 8-14,000 feet. Common in the Upper Kagan VaEey. 
Gl-rows gregariously amongst stones and rocks. It is browsed by goats. 
[A.lso in Pangi, Lahonl and Kunawar and on Shali, District Simla. Flow- 
ers: May — July. [The above plant includes E, Gerardiana var* 
Wollichii and var. saxatilis and E, nehrodensis var. procera of Dr. Stapf 
** Die Arten der Gattung Ephedra.”] 

3. Ephedra intermedia, Schrenk ^ Meyer, Monog. 
'Ephed. (1846) p. 88. — An erect strut or prostrate below witK 
long lax branctlets. Branctlets glaucous; internodes' usually; 
1-3 indies long, a few -S-'T or occasionally 2-5 inckes long, 
r*06-l incli diameter, striate, scabrid on tbe ridges and rougb 
to tbe touch when dry; leaf-sbeaths -15 incb long or a little 
less, 2-tootbed. Male spikes subglobose, numerous, in dense 
wborls at tbe nodes; flowers about 8, bracts broadly obovate, 
obtuse, connate, -06-08 incb long; staminal column shortly 
exserted, anthers 6-6. Female spikes solitary paired or wborl- 
ed, 2-flowered; tubillus ex'^^erted, twisted, long. Fruit -3 incb 
long, oYoid, red. E, pachyclada, Boiss. 

Pangi and Kunawar, 6-9,000 feet, on rocks, Trans-Indus. 
Blowers : May. 

XCVII. GONIFER/E. 

Trees or shrubs, usually resinous, mostly evergreen. 
Leaves usually needle-like or scale-like, rarely with a broad 
blade; stipules 0. Flowers monoecious or dioecious, perianth 0. 
Male flowers in deciduous catkins consisting of stamens which 
are usually scale-like and hear 2-6, rarely more, 1-celled pollen- 
sacs on the lower surface. Female flowers in cones, consisting 
of scale-like open carpels which are flat or peltate and hear 
either directly or on a special subsidiary sicale (placental scale) 
1-2-many ovules or the female cone reduced to a single ovuli- 
ierous scale or to a single ovule. Fruit usually a woody cone 
;sometimes berry-like or formed from the ovule alone in which 
case the outer coat usually becomes fleshy. Embryo with 2-16 
cotyledons. Distreb. A small family hut as most of the 
^pe'cies are gregarious, of great forest importance ; throughout 
fthe world, chiefly in cold regions. 

Kesin-ducts in. leaves and bark; female flowers in cones. 

Cones woody. 

Cones falling off entire. 

Leaves needle-like. 

Leaves in bundles of 3 or 5 ... 1. Finns, 

Leaves single ... 2. Ficea, 

Leaves scale-like 5. Oupressus, 

Cones breaking up on ripening. 

Leaves flattened, more or less dis- 
tichons ... 3. AUes. 

Leaves triquetrous, fascicled on 
dwarf shoots, single and spirally 

arranged on long shoots ... 4. Gedrus. 
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Cones more or less sueenlent when ripe 
forming a berry-like fruit ... 6. Juniperus. 

No resin-ducts in leaves or bark; female 
flowers consisting of a solitary ovule ... 7. Taxus, 

1. PINUSy Linn. (The Pines,) 

(The Latin name for the pine.) 

Evergreen trees, tlie tranclies wliorled. Slioots dimorpliic, 
long-shoots and dw^arf-skoots. Leaves dimorphic, those of 
seedlings and long-shoots single, needle-like or reduced to 
scales, those of the dwarf-shoots arranged in a bundle of 2, 3 or 
5 on the shoots, their bases and the dwarf-shoot surrounded by 
scales (bud-scales), dwarf-shoots shed with their leaves. Flo- 
wers monoecious. Male catkins borne on the shoots of the cur- 
rent year, in whorls crowded at the base of the shoot, yellow, 
rarely purple. Stamens numerous, each bearing 2 pollen-sacs,^; 
the connective produced in a membranous tip. Female flowers 
in cones which are solitary or whorled, sometimes remaining 
at the tips of the shoots, at othp times the shoot grows on' 
and leaves the flowers at some distance below ihe tip; scales 
double the lower {carpellary scdJ^e) small di^iappearirig in fruit, ^ 
the upper {placental scale) bearing near its base 2 reversed 
ovules and becoming hard and woody in fruit. Cone formed 
from the imbricating woody or almost leathery pla'eental scales. 
Seed usually with, rarely without a wing, cotyledons 4-15. 
Disteib. Species 70; Northern Hemisphere, temperate and 
mountainous subtropical regions. 

Leaves in bundles of 3 ; cone of thick woody scales. 

Leaves 9-12 inches long; bark thick, 

rough ... 1. F. longifolia. 

Leaves 2-4 inches long; bark thin smooth 2. P. Gerardiana, 

Leaves in budles of 5; cone of slightly 

woody scales ... 3. P. excelsa, 

1. PiNUS LONGiFOLiA, Eoo^b, FI. lud. Ill (1832) p. 661. — s 
A large tree, bark 1-2 inches thick, cut by deep fissures into 
irregular plates; branches whorled. Leaves in bundles of 3,i 
9-12 inches long, bright-green, each bundle surrounded at 
the base by a persistent sheath of bud-scales *5-1 inch long. 
Male catkins *5 inch long. Female cones on short stiff stalks, 
solitary; or 2-5 together. Eipe cones 4-8 inches long, 3-5 inchest 
diamet^, scales very thick and woody with a pyramidal point- 
ed or recurved beak. Seed *3 inch long with a long thin mem- 
branous wing. Cotyledons 10-14. Collett, PL SimL, fig. 168. 
The Chit Pine. iVem. chir, cMt. 

From Afghanistan along the Himalaya and Siwalik Hills to 
Bhutan 1,500-8,000 feet. The best chir forests are found between 
2,000 and 5,000 feet with a rainfall of 40-65 inches. It is found on' 
all soils but requires perfect drainage consequently it avoids flat ground 
and does not grow as well on^ soils overlying limestone as on soils 
derived from sandstone, granite or metamorphic rock. The chh\ 
appears to require a monsoon rainfall as it does not extend into th^ 
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inner valleys but stops abruptly at the furthest point to which the 
monsoon penetrates. This is apparently due to the seed falling in the 
hot weather and germinating as soon as the monsoon breaks. In its 
zone from 2,000-5,000 feet it usually forms practically pure forests but 
being strongly light-demanding the soil except under crops in the pole 
stage is covered with grass and with shrubby undergrowth. The com- 
monest species in the undergrowth are Dodoncea viseosa and Ccirissa 
opaca. When the rainfall exceeds about 65 inches the chir forests 
are usually mixed w'ith broad-leaved trees of many species and the 
undergrowth is as a rule ver 3 '’ heavy. Such forests are difficult to re- 
generate and suffer greatly from fire. Of all the external dangers 
to which the clnr is subject fire is by far the most seidous hut the tree 
is fortunately very resistant so that the fires do remarkably little 
damage except to seedlings and saplings unless there is a heavy under- 
growth or a deep layer of needles on the ground. The chir sheds its 
needles in the hot weather just at the season when the forests are most 
liable to damage by fire and as tbe needles do not decay readily they 
accumulate from year to year and may form a layer almost a foot deep.- 
With protection from fire the chir forests are usually easy to regenerate 
and regeneration is frequently all that can be desired even in forests 
open to heavy grazing. Above about 5,000 feet chir is usually 
mixed with and gradually replaced by Quercus incana and Finns ex- 
celsa. At the hi^er elevations it keeps to the ridges and warm slopes 
and usually stops at 7,000 feet in the outer hills and at lower levels 
in the inner hills. The bark is dark-grey with a reddish tinge espe- 
cially in old trees and about 1-2 inches thick in the lower portion of 
the stem, it exfoliates in irregular plates. The sap wood is white and 
the heartwood pale reddish-brown. It is a rough coarse timber and 
not durable but being available in large quantity is much used. Apart 
from timber the chir is valuable for its resin, vern. hiroza, gandha 
hirozaj which is regularly extracted from it both in the Punjab and in 
the United Provinces. The chir is usually about 80 feet in height by 
6-7 feet in girth but in placed- it reaches fully 100 feet in height and 
8-12 feet in girth. I have measured one oyer 13 feet in girth. It 
is often grown in gardens in the plains but is not very easy to raise 
as the seedlings are apt to damp off. The needles of the chir are 
frequently attacked by a fungus^ Peridermium complanatum, Barclay, 
which appears as a pale-yelloTvish or bright-orange swelling on the 
needles. The damage done is insignificant but there is a form var. 
corticola which attacks the bark and this form is more serious (vide 
Butler, Ind. For. Vol. XXXI (1905) p. 614, fig. 8.) The chir flowers 
in March— April. The cones ripen in the cold weather but the seeds 
do not fall till May or June. 

2. Pixus GtERArdiana, Wall, in Lamb. Pin. Ill (1837) 
'p. 151. — medium-sized txee, branches not or obscurely 
■wliorled; bark grey, thin; smooth, peeling off in large thin 
flakes, ronghish on old trees near the hase. Leaves in hnndles 
of 3, 3-4 inches long, stiffish', dark-green, serrnlate, sheath' 
of hnd-scales decidnons. Male catkins -3-5 inch long. Fe- 
male cones near the middle of the shoots. Ripe conds 6-9 by 
^5 inches, scales very thick and woody wjth a stout recurved 
•beak. Seed 1 inch long, oylindric with a short caducous wing. 
Cotyledons 3-8. Vern. CUlghoza (Trans-Indus and Ravi) 
Neoza (the seeds, hut also loosely used for the tree) Ri 
^Kunawar) Mvrn CPangi), 


Afghanistan and Baluchistan. Local in the Punjab 

^ valleys. On the Sutlej 

common in Kunawar between 6,000 and 10,000 feet, on the Uoner 
.Aavi in Chamha 7.8,600 feet, scarce but found near Ulansa also on^th® 
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Upper Chenab near Luj and Darwas in Pangi, does not extend to 
Lahoul. Not on the Jhelum or on the Kimhar (Kagan). Gregarious 
forming open forest often associated with deodar^ also with Quercus 
Ilex and Fraxinus Usually a small branchy tree 6-7 

feet m girth and 50-60 feet in height occasionally up to 12 feet in girth. 
The wood is hard, tough and very resinous but is scarcely ever used. 
The main value of the tree lies in the seeds which are collected and 
eaten and are exported to the plains mainly from Trans-Indus. In the 
very dry forests in Kunawar it is a most useful nurse for deodar and 
for this reason as well as for its edible seeds it should be tried in 
Kagan on hot dry slopes where deodar regeneration is dif&cult. Pinus 
GerarcViana is not found in any place with a monsoon rainfall. In 
Kunawar it begins a few miles up the valley from Wangtu, the last 
point reached by Pin Flowers: June — ^July. Cones ripen 
in the second year in September. They are heated to cause them 
to open and the seeds are shaken out and stored for winter food, being 
often eaten ground up and mixed with hour. 

3. PiNTJs ExcELSA, Wall, PL As. Rar. Ill ^1832) t, 201. 
— A tall tree, bark smooth slate-colored on young, rough witK 
shallow fissures on old trees. Leaves in bundles of 5, 4-8 inches 
long, bluish or greyish-green, slender, drooping, sheath of 
bud-scales deciduous. Male catkins *3 inch long. Female 
cones at the ends of the shoots, usually 2-3 together. Eipe 
cones 6-12 inches long, cylindric, scales only slightly woody 
with obtuse tips. Seeds *3 inch long, wing three times the 
length of the seed. Cotyledons 8-12. Collett, FI. Siml., fig. 
157. Blue Pine. Vern. Bidr (Hazara, Rawalpindi), Kail 
(Kulu, Simla), Lim (Kunawar, Lahaul) chil (Chamba). 

From Trans-Indus along the Himalaya to Bhutan, 5,000-12,500 
feet. The blue pine occurs both in pure and mixed forests. It has 
two zones which are fairly well marked, but it is by no means absent 
at intermediate ^ elevations. It is a hardier tree than its common 
associates but being much more light demanding and not living so long 
the deodar, spruce or silver fir, it is often driven out from the locali- 
ties and elevations which are particularly suited to those species. The 
lower zone is somewhat below that of the deodar at about 5,000-6,000 
feet but the abundance of the blue pine at this level is almost certainly 
due to fires which have recently been stopped. Both deodar and blue 
pine are sensitive to fire but the latter regenerates better in areas pro- 
tected from fire ; thus it has happened that in very many places since 
the forests have been protected the blue pine has extended downwards 
and now forms pure crops in the pole stage. In most cases the deodar 
has followed the pine so that the present pure blue pine crops are 
often only a phase in the re-establishing of the forest growth. The 
upper zone is at about 10,000-12,000 feet where on warm aspects or in 
exposed situations the blue pine predominates but is often mixed with 
silver fir. From 6,000-10,000 feet speaking generally, though excep- 
^wons are numerous, the blue pine is less abundant than its associates. 
The regeneration of the pine is excellent wherever the cover is suffi- ^ 
ciently open and although it is apt to suppress the deodar owing to its ' 
more rapid growth the latter frequently benefits in its early years by 
the protection afforded by the pine. There are some peculiarities in 
the distribution of the blue pine in the outer hills which await an ex- 
-planation. In the Murree Hills the blue pine is abundant but the 
deodar very scarce except at Birangali. Near Simla the deodar is 
more abundant than the blue pine and on the Bhaula Dhar in Kangra 
the blue pine does not occur at all. It is possible that the blue pine 
dislikes a heavy rainfall even more than the deodar. The timber of 
.the blue pine is good, the sapwood white, the heartwood light-red. Of 
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the common conifers it comes after deodar and for interior work such 
as planking and furniture it is preferable to deodar as it is not so 
oily. The resin yields a better quality of turpentine than chir resin 
but the blue pine forests are not so accessible and it has only been 
extracted experimentally hitherto.^ The blue pine has many enemies; 
the parasite Avceuthohium minutissiTri'um has already been described 
(vide page 442). The most serious disease is caused by Tmmetes pini, 
Fr. a fungus which attacks and destroys the heartwood but does not 
kill the tree. It is supposed to be assisted in its spread by the lopping 
to which the blue pine is subjected in many places but probably also 
spreads underground through the roots when the roots of a healthy 
tree are in contact with those of a diseased one. Periderniium hrevius, 
Barclay, occurs on the needles in the form of pale yellowish or orange 
colored swellings hut does little harm except in the variety corticola 
which attacks the bark. (Vide Bulter, Ind. For. XXXI, 1905, page 
616, fig. 6.) The blue pine reaches, 100 feet in height and 6-8 feet 
in girth, occasionally 150 feet by 12 feet. Flowers : April — June. 
The cones ripen September — November. 

Several exotic pines have been tried in the Punjab mostly without 
success but there are specimens of the Cluster Pine, Finns Pinaster, 
Soland, at Nachar, in Abhottahad and probably elsewhere. It is a 
2-need led pine with stout needles 6-12 inches long. The growuh at 
Nachar is very vigorous but the Cluster Pine suffers from snowbvcak 
even in England so that it is unfortunate that it was not tried at a 
lower elevation. The timber is inferior to blue pine so that at Nachar 
where deodar grows to perfection this species would nou be desirable 
however well it might grow. 

2. PICEA, Link. (The Spruces.) 

(From the Latin pix, pitch; referring to the resinous juice. Dis- 
TEIB. Species 12; North Temperate and Arctic Begions.) 

PiCEA Smithiana, Boiss. FL Orient. V (1881) p. 700. — • 
A large eyergreen tree ; tranclies wliorled, horizontal, nsnallY 
dightly curved, the branchlets hangings like tassels ; bark rougfi 
cut by shallow furrows into small plates. Leaves 1-1*5 inches 
long, spirally arranged all round the branches, needle-like, 4- 
sided, stiff, pungent. Flowers monoecious. Male catkins 1 
iuch long, solitary, erect, nearly sessile in the axils of the upper 
leaves, stamens with two linear pollen-sacs, the cQnnective 
produced with a broad rounded denticulate apex. Female 
flowers in cones which are solitary, terminal, scales double 
the carpellary scale disappearing in fruit, the placental scale 
bearing near %he base 3 reversed ovules. Cone formed from 
the imbricating coriaceous placental stales, 4-6 by 1-3 inches,^ 
pendulous, dark-brown when ripe. Seeds •2-25 inch long, 
dark-grey or blackish, wing obliquely spathulate, -5 inch 
long. Cotyledons 6-8. P. Morinda, Link. FL Brit. Ind. Y,- 
p. 663. Collett, FI. Siml., fig. 160, Himalayan Spruce. 
Yern. KacTial (Eagan), Rai (Eulu), Tos (Chamba), Raiang^ 
(Kunawar) . 

Afghanistan and Himalaya as far east as the Alaknanda, 6,000 to 
11,000 feet. Barely pure, usually associated with silver fir, deodar, 
blue pine or broad-leaved trees. The sylvicultural requirements of 
this tree are similar to those of the silver fir but it does not stand 
heavy shade so well as that species and prefers somewhat warmer and 
dryer situations. The regeneration is usually good in mixed forests 
of deodar and Hue pine but in such places being mucK inferior to theser^ 
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trees it has to be discouraged. In forests of spruce and silver fir re- 
genei*ntion is frecpiently dilKcult to obtain. Altliough commonly found 
growing with the silver fir there are many exceptions, in the Murree 
Hills where the silver fir is common the spruce is very scarce only oc- 
curring near Mochpuri. On the Dhanla Dhar in Kangra I have not 
seen the two growing together, near Dharmsala the silver fir is found 
but no spruce, whereas lUfciier east abo've Palampur the spruce occurs 
but no fir. This separation of the firs is certainly not due to elevation 
nor can it be explained by a difference of raiulall. '1 he w^ood of the 
spruce is white, soft and even-ocrniped, there is soriietirue.s a hrown tings 
in the centre of old trees but ohere is no hea.rtwood. This brown 
timber is said by contractors not to float but experiments in floating 
sawn specimens in a tank made by the Divisional Forest Otiicer, Ohakrnta, 
and by myself showed that the brown timber floats as well as the 
white. Such experiments in still water are inconclusive and as the 
fir forests aie gradual!/ h'-.c. ..i ' • biable it would he useful to 

ascertain whether the ‘ cl /..'.c on fact. 'iMie shoots and need- 

les oi tlie spruce are sometimes attacked by a fungus which occurs 
in two forms both believed to be stages of the same fungus. The secidal 
stage (Peridernnufn Tfiomsoni, Barclay) causes the needles to assume 
a yellowush color and they do not spread stiffly from the stem (vide 
Butler, Ind. For., volume XXX£ (1905), page 611). The teieuto stage 
(Bordaydla deformans^ Diet.) causes a greater deformity of the shoot 
and the needles are orange- red in color (vide Butler, 1. c. p. 613, fig. 6). 
The needles are also attacked by Feridermium piceoe, -Barclay, which 
causes orange-yellow swellings (vide Butler, 1. c. p. 614, fig. 7). The 
spruce frequently reaches ISO feet by 10 feet girth and 215 feet by 23 
feet has been measured. Flowers: April. Cones ripen in October — 
November. 


^3. ABIESi Juss- (The Silver Firs,) 

(The Latin name for some species of fir.) 

Tall eyergreen trees. Leaves more or less distichous, 
needle-like, usually flattened. Cones erect, scales thin, break- 
ing’ away from a persistent woody axis when ripe, the carpel- 
lary scales smaller than the placental hut occasionally longer 
and projecting between them; placental scales bearing at the 
base, 2 reversed ovules. Distbib. Species 20; North temper- 
ate and Arctic regions. 

Shoots quite glabrous; leaves 1-2 inches 
long, distichous ... 1. A. Findrow. 

Shoots usually clothed with short brown 
hairs; leaves *5-1 inch long, spreading 
in all directions except below ... 2. A. Wehhiana, 

1. Abies Piotbow, Spach,^ Hist. Fhaner. XI (1842) p* 
423. — A large evergreen tree with a narrow cylindric crown 
very dark foliage, branches whorled, bark smooth on young 
stems, dark-grey rough with deep vertical furrows on'old stems ; 
branchlets quite glabrous. Leaves very variable, 1-2 inches 
long, distichous, needle-like, flattened, lower surface with two 
pale glaucous bands (of stomata) on either side of the raised 
midrib, the tip notched. Flo wears monoecious. Male catkins^ 
-5-7 inch long, clustered; stamens with 2 linear pollen-sacs, 
connective produced in a thickish upturned obtuse append- 
age. Female flowers in cones which are solitary or in distant 
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pairs, erect, situated a little below the tips of tlie shoots, dark- 
purple ; scales double the carpellary in flower, longer than the 
placental. Cone erect, cylindric, 4-7 by 1-5-3 inches, formed 
of- t’he placental scales wbicJi are imbricate crustaceous and 
uHU-e than twice as long* as the carpellary scales. Seed -4-5 
inch Ions*, brown nb:n?r:gj wing longer than the seed cotyledons 
5, Ooilett. FL ^ ig. 161. Low-level silver fir. Verii- 
Ihjy'^-'r (Kagan), Paludar (Murree Hills), Rai (Chamba), 
(Kiilii), Upan, hr ok (Kunawarh 

Rnnalava, Afghanistan to Knmaqn 7,000-10,000 feet, occasionally 
acatteied specimens are found in ravines at 6,000 feet. Usually as' 
sedated with spruce, deodar and blue pine but occasionally other coni 
fers except the yew and sometimes the blue pine are absent and it w 
found with broad-leaved trees, the hr occupying the ridges with Quer 
ws dilatata and sem.ecarpifolia, the moister ravines being usually oo 
cupied by deciduous broad-leaved trees such as maples, elm, horsechest 
nut and* bird-cherry. The pure silver fir forests although they do not 
occ'iipy nearly as large an area as the mixed fir and spruce forests are 
majc :^ccessible and havo consequently been more worked. They are 
found in the Mui'ree Hills and on the Dhaula Dhar in Kangra and in 
bhem regeneration is most unsatisfactory. Young fir is often found 
/?oniing up in the forests of the Murree Hills but it occurs in areas not 
p'-eseufc occupied by fir. Kegeneration is often good under blue 
/>iin* i'ugC’ patches of shrubs, especially Vihimium nervo^sufri'^ fve 
ijueiiCiy sIn'JtoJ young silver fir in sufficient numbers to form eventu 
ft!iy fully stocked groups. But in forests at present fairly well stocked 
with mature fir regeneration is usually almost or completely wanting 
The same tiling has been found in Jaunsar in the case of silver 
fir and spruce mixed. Mr. P. H, Clutterhuck in the Jaunsar-Bawar 
Working Plan remarks: It is observable throughout Jaunsar that 

all good natural reproduction of firs that can be found is either iv 
mixed forest or on ground which has been lying fallow as far as fir? 
are ocrceruod. for many years.’* His conclusions are that the deep 
iumr.s of the fir forests keeps the soil too wet for fir seedlings and 
with th’ s I am in entire agreement. . Near Ohanglagali where silver 
fir regeneration is particularly bad I have seen what appeared to be 
an abandoned silver fir nursery but which on examination proved te 
be i site which had been cleared for some building and had been sowp 
up naturally. The fir forests are yearly becoming more valuable and 
the problem of regenerating them on a large scale will soon have to be 
solv^. The timber of the silver fir is very similar to that of the 
spruce but on the whole is not quite so good and large trees are usually 
hollow. A height of 206 feet and a girth of 26 feet has been measured 
?!Iowers: April. Cones ripen in September and break up shedding 
the seed in October — November. 

8- Abies Webbiana, Lindl. in Penny Cyclop. I (1833) 
p. 30. — A tree mucb resembling A. Pindrow but usually more 
stunted and gnarled. Leaves *5-1 inch long, <aT)T*iaja ^lYj jT all 

directions and densely covering the twigs •.■'is-rar from 

above, more or less disticlions when tbe twigs are seen from be- 
low,, young stoots usually clotbed witb short brown hairs. 
Cones Sorter and thicker than in A. Pindrow. Cotyledon? 

High-level silver fir. Vem. as for A. Pindrow. P, 
sp^hlis. Lamb. Gen. Pin. 11 (1824) p. 8, t. 2, excl. fig. B. 

Himalaya 8,000-13,000 feet. Occurs in Kagan at Safr Maluh^ 
\i Simla on the Chor ; Bashahr, Harangati, <fec. The Himalayan silver"^ 
iTF ^ve all been referred to one species and there is room for oon- 
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-'id«:n'ahle difference of cpinion as to whether there are one, tiwo or 
Jiree species. Professor H. Mayr (Wald- tind Park-baueme fner 
shows that the lilastern Himalayan fir is different from the 
' Eastern species 1. densa, Griff*, has the hairy shoots 

and short cone of A. Wehhiana, hut the leaves are rather longer. Jha 
nhe ripe cone the carpellary scales are spathulate with a cusi^icrate 
^>oint and nearly equal the placental scales in length, the tips t) 0 ing 
(7isi^ between the latter before the cone breaks up. The cones of 
resembles those of A. Pindvow in the relative lengths 
or the carpellary and placental scales. As regards the two Western 
j that they both come true to seed when grown in England 

?ind that specimens are usually readily separable by the young shoots ' 
favour of keeping them distinct, A. TV ebbicnia also occupies sk 
different area to A. Pindrow and the two are not found growing 
^ogethe’' and have as a rule different associates. In the outer rangea 
P well as on the Ohor and in Bharmaor at the head of the 

ttavi in Cliamba, A. Wehhlana starts at about 1,000 feet above tne 
highest A. Pindroic, In the inner valleys stich as Pangi and Lahatii 
A. TT^ehhJciiia only is found and it is here no longer a high level tree 
s5ut descends to 8,000 feet. Its commonest associates are birch and btiie 
pine. In well grown specimens the crown is long and cylindrical as in 
•1 Pihdrov\ In saplings and poles the leaves are often longer thaix 
n inatuie trees and such plants are apt to be taken for A. Pinarow. 

differences are known in the timber of the two and the supposed 
differences in structure of the leaves appear to be inconstant. JLt is' 
moi‘6 convenient to treat A. Wehhiana and A. Pindroio as distinct 
impedes as otherwise the latter although the only one of forest im- 
portance becomes a variety of the former which is at present of little 
■ralue and never likely to be of much impoidiance. The name a. 
^X^ecfabilis, Spach, has never been used for this tree in India and is 
open to objection because Plnus Lamb. U pr.rtfv A. densa, 

Griff, though mainly A. WeMian.i d«*.s':‘roGfj iic.i.' Si'orhuers collected 
6y Captain Wehb in Garhwa-l between the I'-’b.d'; ■j.k": ..laknahda 

rivers. Flowers: June — July. 

4. CEDRUS, Loud. {The Cedars.) 

(The Latin name for one species. Species 3; one C. atlaiitiea^ 
i^Ianetti, in the Atlas Mountains, one C. Lihani, Barr., in the moun- 
tains of Asia Minor and Cf^qirtis, and the following.) 

CuDKUs Deodaba, Loudon^ Arh. Brit. IV (1838) p. 2428, 

/. 2283-2286. — A large evergreen Iree; brandies not wiorled, 
ihe leading sioot and tips of tlie brandies usually droopmjg; 
bark dark, sometimes almost black, uaxially very rough, on oM 
:<!tems, sometimes only slightly furrowed. Shoots dimorphic, 
fong-shoots with the needles solitary and arranged spirally 
and dwarf-shoots with the needles arranged in dense whorls. 
LeavevS 1-1-5 inches long, needle-like, triquetrous, sharp-point- 
ed, Flowers usually monoecious, bnt some trees or branciies 
habitually bear flowers of one sex. Male catkins seditary at 
the ends of the branclilets, cylindric, 1*7 inches long; stamens 
with 2 oblong pollen-sacs, the connective produced as a flat- 
tened, ovate, obtuse, up-turned appendage with an irregularly 
crenulate margin. Female flowers in cones which are solitary 
at the ends of the branchlets ; scales double, the placental scale 
large the carpellary small, the placental sksale bearing near the 
base 2 reversed ovules. Cone erect, 4-5 by 3-4 inches, foiiued 
of the imbricating, thin, woody, ^ilacental scales which break 
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away when ripe leaving a stout woody axis. Seed -S-G inch 
long, pale-brown, wing longer than the seed. C* IAhan% Barr, 
var, Deodara. PI. Brit. Ind. V, p. 653. Deodar. Vern. palu* 
dar (Kagan), didr, Iteelu (Punjab Hinial.), kelmimg (Kuna- 
war). 

Trans-Indus and Himalaya as far east as the Alalmanda, 4,000- 
10,000 feet, but most frequent at 6,000-9,000 feet. The deodcr is not 
Mrernevtly found growing pure, but it is more often mixed with blue 
c*' and silver fir and occasionally with Quercus ineana and 
rA^c^rJr:.. : n the first high ranges of the Himalaya facing the plains 
the deodar is not common, except near Simla. On the Dhaula Dhar in 
Kangra it is only found at oia^ place on precipitous rooks. On the 
outer slopes of the same ’•rnge ’r. Ohamba it is found at Kainthli and 
Kalatop on granite. In j'.-e Hills the deodar is fcurd snr'-ing’y 

on rocky ground, except for a patch at Birangali. The is 

apparently that the deodar dislikes a heavy rainfall. In moist forests 
it is usually confined to the ridges and steep rocky ground, the gentler 
slopes and raviifes being stocked with spruce and silver fir or deciduous 
broad leaved trees. It extends well into the dry inner valleys of Kagan, 
Pangi and Kunawar, but in these dry parts the tree is stunted and 
a large proportion or the bigger stems is hollow. As regards its silvi- 
cultural i-equircmonts:, good drainage is essential, and provided this is 
secured, deodar will grow in all soils. It will stand a certain amount 
of shade, more than the blue pine but less than spruce, and on warm 
aspects and at low elevations the shelter of blue pine is beneficial to 
young deodar, but unless assistance is given, ^ the blue pine is apt to 
suppress the deodar. In the upper portion of its zone at about 9-10,000 
^eet the deodar forests have been invaded by fir and it is common to 
find large deodar trees at this elevation surrounded by a dense growth 
of fir, the latter being considerably younger than the deodar. This T 
believe to be largely the result of fire protection, since most of the 
deodar in these places still show signs of damage by fire, especially 
near their base on the up-hill side, but no trace is seen on the fir. 
To obtain and maintain deodar rer^roduct’CT' in such places is im- 
practicable until the fir forests ca * >.c intensely, and as the 

deodar trees which die or are felled are not rey'^aced by deodar, 

the deoflar bearing area is being reduced.^ Cu ')ther hand, and 
also owing lo fire protection, the deodar is downwards in 

many places. 'usn‘'I1y i^o*1nwing blue pine, and these places being acces- 
sible for vv Jll p-'f^hably more than compensate for the areas 

lost to the nr. Oohc’'a!‘.v speaking, in the lower portion of its zone 
deodar reproduction is satisfactory, but there are exceptions. In some 
forests, especially those at present pure or nearly pure deodar, re- 
production is very scanty and the best method of obtaining it seems to be 
the removal of felling debris and humus bv fire. The timber of the deo- 
dar is better than that of the other conifers and is very durable. The 
heartwood is usually not eaten by white ants, hut the sapwood is readily 
attacked. The principal use is for railway sleepers which last about 
’ 12 years on the average. From the wood an oil is extracted by destruc- 
tive distillation. It is used for water-proofing and preserving the 
inflated skins used on the main Puuiab rivers. The deodar reaches a 
very great age and a. large size, trees feet in girth are not not un- 
common, and Stewart notes one in Ohamba 44 feet in girth at 2 feet 
from the ground. Heights from 200-250 feet have been recorded, but it 
is not clear whether a tree of 250 feet has ever been accurately measured 
I have measured a fallen tree in Kagan 195 feet to the top which had 
been broken off at a diameter of 6 inches. Young deodar plants have 
been known to be killed by Fames annosus, Fr, (Trametes radinperda, 
Hartig), but the fungus does not appear to be at ^ all common. A 
more serious disease is caused bv Peridermium cedri, Barclay. This 
fungus attacks the needles which become pale in color and scanty, 
many of the needles being deformed. If these deformed needles are 
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^xaniined about May, they are seen to be covered with yellow flecks. 
Young trees are sometimes killed by this disease. Troup, ^nd.^ 

For. Yol. XL (1914), p. 469, plate 14, and VoL XM.-. . p. 

322, plate 3). Flowers: October. Cones ripen October— November ot 
the following year. 

5 CUPRESSUS, Linn. (The Ouvresses.) 

(The Latin name for the Cypress.) 

Evergreen trees, brandies wtorled or not. Leaves; of 
seedlings and young plants needle-like, in whorls of 3 or 4 , 
spreading; of older plants scale-lilce, densely covering the 
shoots, the tips spreading or closely adpressed, opposite in pairs. 
Flowers monoecious. Male catkins numerous, vsolitary at the 
tips of the branchlets, ovoid, small; stamens stipitate, peltate, 
bearing on their lower edge 2-6 globose pollen-sacs. Female 
flowers in coiies composed of 4-12 decussate, peltate scales, those 
at the base and a])ex sterile, the others bearing* above the base 2 
to many ujjriglit ovules. Cone globose, woody, composed of 
tbe peltate scales which touch one another at the edges, but do 
not overlaj), taking one or two years to mature. Seeds com- 
pressed or angular with lateral wings. Embryo with 2-4 coty- 
ledons. Distmb. Species 16 in 2 sections often considered 
genera; about half have been introduced and two species are 
frequently grown; Mediterraneaii region, Asia and North 
America. 

Branches spreading, branehlets drooping; 
cones about -5 inch diameter ... 1. C. 

Branches fastigate, branchlets very slen- 
der; cones about I inch diameter ... 2. C, sempervirens. 

Branches spreading ; branchlets bright- 
gi’een, pendulous, spreading fan-'^se; 
cones about -4 inch diameter ... 3. G, funehris. 

1. OuraESSiTS TouiJLosA, D. Don, Prodr. FI. Nep. (1825) 
p. 56. — A large tree, bark peeling off in long thin strips, 
branches horizontal, more or less whorled, branchlets droop- 
ing, varjung considerably in color, usually deep green. Leaves- 
with closely adpressed tips so that the branchlets are not 
rough to the touch. Male catkins *2 inch long, yuu'-t! v'hh 
purple (.^always). Ripe cones clustered, aboui *5 • dia i.. - 

ter. Himalayan Cypress. Yem. Devididr (Ohamha., Kulu), 
deodar (Kulu, Simla). 

Himalaya ^,000-9,000 feet from Ghamba eastwards. In Chamba 
confined to the Bel] vaiiey, Xulu and Simla. Usually on warm dry slopes 
with shallow or rock 3 " soil This tree is remarkable for the wide varia- 
tions of climate it will endure; in spite of occurring naturally at con- 
siderable elevations in the hills it grows very well in the plain's and 
there are several lai^e specimens in Lahore. In the Punjab this tree 
has not received the attention it deserves, but it is appreciated in 
South Africa and considerable quantities of seed have been sent to the 
South African Forest Department,^ In Darjeeling where the rainfall 
is about the same as in Dharmsala it has done better than deodar, and 
it is well worth trying instead of deodar or mixed with it, in hcc'-lities 
in which deodar does not occur naturally, but has been planted on a fairly 
large scale, such as Dharmsala and Murree. It would also perhaps give 
better results on hot dry slopes with poor soil where deodar is difficult 
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io grow, such as the Simla Water Supply Catchment Area. The growth 
of trees found growing naturally is slow’, hut this may be attributed 
to soil, as when cultivated the growth is fast. The tree reaches 
a large size; Stewart records one of 27 feet girth near the ground, 
but this is exceptional. The sap wood is white, the heartwood tinged 
with yellow, red or brown, fragrant Tt is very durable perhaps even 
more so than deodar, and in. the* riuLoci Provinces is cut for sleepers 
which are not usually distinguished from deodar and when sold as 
Cypress realize almost the same price as deodar. The cones take two- 
yr>a.ro to mature, the seed ripening in October — ^November. 


2, OuPRESSUS SEMpERViREisrs, Linn. Sp. PI. (1753) p. 
1002 . — A tall tree with, a narrow pyraTnidal crowu, stem fluted, 
haik with shallow vertical fissures^ hrniulics as<‘eiLfling’ tioi 
whorled, hrauchlets deep-green very slender. Leaves with 
^closely adpreesed tips, so that the hranchlets are not rough to 
the touch. Male catkins -1 inch long. Bipe cones solitary 
or few together, about 1 inch diameter. Pyramidal Cypress^ 
Vcxvl. saru. 


Cultivated in the plains, especially in old gardens, such as those 
DclhL Also in graveyards. The tree described is a variety 
wh» ‘h is only known in the cultivated state. The wild form with 
kT'onehes is to Asia Minor. There are many 

n nt) some •. I'-'.ding blanches which have recentlv 

' .'.,w Cf..'-. The cones tnk-c 2 years to mature. 


3. Cotresstjs rmsTEBRis, Endl. Synop. Conif. (1847) p. 
58. — A niecliuin-.<sized tree witli wide-spreading cniTed 
hrunohes, bark dark with shallow vertical fissures, hranchlets 
bright-green, pendulous, spreading in the saone plane. Leaves 
not closely addressed at the tips, so that the hranchlot.s arc 
rough when rubbed upward.^. Mule catkins -1 inch long, 
Bipe cones about *4 inch diametei*. l^cepw-y Cypress . 

Indigenous to China. Coinuiouly cultivated in gardens and grave- 
yards in the plains. The cones take 2 years to mature. 


Amongst otherc the following species have been introduced: both 
boloiig to the section Meupressus, having more than 2 ovules to e<ach 
<?oiie-Rcafe and taking 2 years to mature the cones. 

LtrsiTANiOA, MiM.— Foliage glaucous. BrancMets rough 
wheu rubbed upwards; leaves, not closely adpressed each ivith a laree 
well-marked gland near the base. 0. gfauca. Lamk. GocTcypresT^ 

at 4,000-10,000 feet. Cultivated in Lahore 
mistafe^ Simla It is not particularly glaucous and is likely to be 

^ i 0. iorulosa hut has wide-spreading branches which make 


Tiidigeuoiis to California. 
IS vc.ry fast. 


Cultivated in Abbottabad. 


The growth 


me classical liLSS’S by PMny aSf'VfSS*’ 
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Low evergreen slirubs or trees, aromatic. Leaver? often 
glandular on the back, needle-like in whorls of 3; or jscale- 
like, opposite, in pairs or threes, on young plants and vigo- 
jnus shoots, subulate, spreading. Flowers monoecious or 
dioecious. Male catkins small, cylindric, ovoid, axillary or 
terminal, solitary; stamens decussate or in threes, connective 
enlarged ovate or peltate at the apex, bearing 2-6 globose pol- 
len-sacs near the base. Female flowers in cones composed of 
2-6 opposite or teriiate scales, the scale usually not all fertile ; 
ovules 1-2 to each fertile scale, upright. Fruit a berry-like 
cone, more or less succulent, smooth or jjiarked by tiie tips of 
the scales. Seeds 1-12, hard, hony, not winged. Embryo 
with 2-0 cotyledons. Distuiu. Species 30-40; North Tempe- 
rate and Arctic regions. 

Leaves iieedle-like in threes ; flowers dioe- 
cious axillary, female flowei-s with only 
the upper whorl of scales fertile; ovules 
1 per scale, cone globose ... 1. f //# c» /' / S. 

Leaves scale-like or subulate and pungent; 
flowers dioecious or monoecious, terniinal; 
female flowers with 2-3 whorls of scnlef*', 
of which the upper whorl is sterile; 
ovules 2 or 1 per scale. 

Leaves pungent in threes ; cone 1-seeded, 
ovoid 2. /. equamalff. 

Leaves mostly scale-like, decussate, 

A small or medium-sized tree ; cone 
2-5-sec‘ded, globose ... 3. J*. macrapoda. 

A shrub ; cone 1-seeded, ovoid ... 4. pseudo-sabina. 

1. JimiPERUS C03MCMUKIS, Linn. Sp, PL (1753) p. 1040.— 
A dense shrub more or less procumbent. Leaves -2- -5 inch 
long, in whorls of 3, linear, sharply pointed, spreading nearly 
at right-angles from the branchlets, convex on the back, con- 
cave and glaucous bluish -white on the upper surface, jointed at 
the base and continued down the stem with a large gland on 
the decurrent portion- Flowers dioecious, axillary. Fruit 
-3-4 inch long, subglobose, blue-black, glaucous, ihe tips of 
the scales visible at the apex. SeedvS 1-3. Vern. hhmtri 
(Haz.), tailu (Bash.). 

Himalaya 9,000-14,000 feet from Knmaon westwards. Common in 
the inner hills of Kunawar, Lahaul, Pangi Kagan. Sometimes 
found in the undergrowth of dry deodar forests, but more usually on 
rocky ground towards the limit of plant growth. Orregarious, either 
pure or with other members of the genus, forming dense patches, the 
branches pressed down by snow. The fruit is used medicinally as an 
emmenagogue. Flowers: April — ^May. Fruit ripens in October of the 
second year. 

2. Jtjxipeuxjs squamata, Buch .- Emr . in Lamb. Gen. 
Pin. II (1824) p. 17. — A procumbent shrub. Leaves -1-2 
inch long, in whorls of 3, lanceolate, shaxply pointed, ask>end- 
ing, loosely imbiricated, somewhat incurved, back convex, 
upper surface concave, base not jointed, decurr-ent with a largo 
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gland on tlie decnxrent portion whibh is often produced along 
tlie back of the free portion, looking like a mid-rib in dry 
specimens, Flowers dioecious, terminal or terminating short 
lateral brancblets. Fruits *3-4 incb long, ovoid, dark-brown 
or blackisb-purple, shining wten ripe. Seed one. /, recurva, 
Don var. sqvawataf Pari. 

Himalaya 8,000-14,000 feet. Common usually associated with J". 
comTminis above the forest limit on rocky ground, the less rooky places 
being occupied by turf. Forms dense thickets about waist high, the 
branches pressed down by snow, and running along the ground. Some 
specimens resemble small-leaved specimens of communis and are very 
likely hybirds. Flowers: June — July. Fruit ripens: July — October 
of the second year. 

3. JumPEBUs MACBOPODA, Boiss. FI. Orient V (1881) p. 
709 .~A small or medium-sized tree; bark red^sh-brown, 
fibrous, vertically fissured, exfoliating in fibrous strips. Leaves 
of two kinds; on young seedlings and some of the lower 

brancbes sxibulate, puxigent; on most blanches scale-like, close- 
ly udpressed, witli a large oblong or elliptic gland in Ibe centre 
of the back. Flowers monoecious, the male at the tips of the 
branchlets, the female terminating short side branchlets. 
Fruit *3 inch diameter gdobose, blue-black, very resinous, i he 
tips of the scales forming transverse ridges. Seeds 2-5. ffi- 
malayan Pencil Cedar. Vern. shiipaj shur. 

Inner dr^’- Himalaya 8,500-14,000 feet. At the head of the Kagan 
Valley and on the Upper Ohenab and Sutlej. G-regarious, form- 
ing open forests on rocky ground. Not usually over 6-7 feet in gii’th, 
but StewarD notes one in Lahoul of 33 J feet girth. The tree is much 
like Qupressus iorulosa in foliage, but the branchlets are shorter, more 
spreading and not pendulous, and the fruits are quite different. _ The 
wood is moderately hard and fragrant. It is used locally for building 
and for fuel, but as a wood for pencil-making in the Punjab it is not 
snflTioiently common and far too inaccessible to be of any value. Flo- 
wers: May — June. Fruit ripens in Octobei*. 

4. JuNiPEBUS PSEXJUO-SABiNA, Fisch. and Mey. Ind. Sem. 
Hort, Petrop. YIII Animad. (1842) p. 66. — A shrub. Leaves 
of iwu kinds ; on young seedlings vigorous long shoots and some 
of the lower branches flattened, more or less spreading, with 
sharp tips ; on most branches scale-like closely adpressed, tho 
backs obtusely keeled, so that the branchlets are more or less 
quadrangular; gland narrow-linear, not very conspicuous. 
Flowers dioecious, terminating short or very short lateral 
branchlets. Fruit *3 incli long, ovoid, blue when ripe. Seed 

. J. W allichianay Hook. f. and Thoms. 

Imier dry Himalaya 10,000-14,000 feet. Chamba and Kunawar. 
Apparently not found in Hazara or on the outfer ranges. Apart from 
its smaller size it may be distinguished from J. macropoda by its denser 
tetragonal branchlets and ovoid 1-seeded fruits. Grows in dense 
patches on rocky ground above the forest limit. Flowers : May. Fruit 
ripens : July-r-September. 
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Jttnipbrtjs ohinjsnsis, Lirm . — small tree with a compact pyrami- 
-dal crown. Foliage dimorphonSj linear, pungent, *3 inch long or 
scale-like and imbricate, often with the tips of the shoots here and 
there yellowish or silvery- white. Flowers dioecious. Fruit small, 
brownish-violet 

Indigenous to China. Occasionally grown in gardens in the plains. 

7. TAX US, Linn. 

(The classical name of the Yew. Bisxeib. Species 1 in the North 
Temperate Zone.) 

Taxxjs baccata, Linn. Sp. PI. (1753) p. 1040. — A small 
or medium-sized evergreen tree, stem fluted; brandies hori- 
zontal, wide-spreading, not wborled. Leaves 1-1-5 indies 
long, linear, flattened, ^sticbous, acute, narrowed into a short 
petiole which is decurrent along the twig, and diin 

ing above, pale yellowish-brown or rusty-red below. Elowers 
usually dioecious. Male flowers in catkins which are sub- 
globose and solitary in the leaf-axils ; stamens about 10, pollen 
sacs 5-9, globose, arranged around the filament beneath the 
peltate tip of the stamen. Female flowers solitary, axillary, 
resembling leaf-bnds, eateh consisting of a few imbricate scales 
round a single erect ovule, which is surrounded at the base by a 
membranous cup-shaped disk. In fruit the disk enlarges, be- 
comes succulent and bright-red, about -3 inch long, and sur- 
rounds the olive-green seed of which only the tip is exposed. 
Testa woody; embryo with 6-7 cotyledons. Yew. Tern. 
harmi, rakhcd, thuna, ekaling (Kun.). 

Himalaya 6,000-10,000 feet. In dense shady forests often forming 
an undergrowth to silver fir. Not uncommon. The usual size is 5-6 
feet girth and 20 feet in height. The statement that the yew reaches 
100 feet in height in the Himalaya is probably due to a mistake. I 
have never seen any approaching that size. The growth is very slow. 
20-30 rings per inch radius. The tree takes up a lot of room, so that 
it is sometimes necessary to fell it in regeneration areas if it happens 
to he common. The wood is smooth, hard, close- and even -grained and 
•durable.. The heartwood is reddish-brown and there is a small demand 
for it for inlaying work and similar oynamentcl purposes, hut the trees 
are vez\y irregular in shape and knotty, so that even the largest yield 
little useful wood. The wood is universally esteemed for bows. The 
yew will stand more shade than almost any other tree and only re- 
produces in dense shady moist forests. The twigs are much lopped 
in Hazara, for use as litter. Flowers: April — ^May. Fruit ripens in 
November of the same year. 

The following species not belonging to indigenous general 
have been introduced: — 

Oalutbis quadrivalvis, Vent. — A small tree with the habit of 
'Cupressus, reaching 20 'feet high. Twigs slender. Leaves scale-like, 
in whorls of 4, composed of an inner compressed and an outer pair, 
not crowded. Cones *5 inch long, composed of 4 scales, the inner pair 
with very concave hacks, all valvate. 

A tree of the Atlas Mountains. Yields the sandarac resin which 
IS used m^icinally and for varnish. There is a good specimen in the 
Anarkali Gardens, Lahore, 
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I'HUYA OEiBNTALis, Linn, — small tree with the habit of Cuprey 
susj reacnmg 20 feet high. Twigs spreading mainly in the vertical 
plane. X»eaves scale-like, in opposite pairs, densely crowded. Cones 
•7 inch long, ovoid, composed of 6 imbricate scales of which the upper- 
most pair IS sterile and often united into a columella. 

Indigenous to China and Japan. Has long been introduced in 
India and is perhaps the commonest conifer cultivated. 

URYPTOMEBiA JAPONiOA, I>, Don. — ^An evergreen tree reaching 120 
feet in height, with a narrow conical crown. Leaves falcate-subulate, 
ascending, pointed in all directions, the free portion up to *5 inch long, 
snorter at both ends of the season’s growth; the bases decurrent, 
naged on the back. Cones *6-1*2 inches long, broadly ovoid somewhat 
Durr-like from the pectinate tips of the scales. 

Indigenous to Japan and China. There are a few trees growing 
well in Simla. This tree may be recommended for planting in place 
ot deodar in places with a heavy rainfall, such as Dharmsala. It has 
Deen very successful in plantations near Darjeeling at 4-6,000 feet. 
The growth is fast. 

CxiNKGO BiLOBA, Linn, — A large deciduous tree. Leaves fan-shaped, 
base ciineafce, entire, apex irregularly wavy or lobulate, sometimes 2- 
lobed; petiole 1-3 iiiclies long. Flowers dioecious. Male catkins with- 
out scales, the stamens consisting of 2 pollen sacs on the top of a stipe. 
Female dowers stalked, consisting usually of 2 ovules on a rudimentary 
carpellary-scale. Seed 1-1*2 inches long, with a thick resinous pulpy 
outer layer. Maiclen-hair tree, 

indigenous to China. Cultivated occasionally in gardens, Lahore, 
Abbottabad. Does well in the hills at 6,000 feet. 

OXJNNTNGHAMIA SINENSIS, B, medium-sized tree, 30-40 feet 

high, branches whorled. Leaves linear, acute, rigid, sharply-pointed, 
about 1*6 inches long by *15 inch wide, distichous, I'^nrgins obscurely 
serrulate. Cones 1*2-1*5 inches long, scales cordrtfa-' i ’nu'ji.'ini*. coria- 
ceous, imbricate. 

Indigenous to China and Cochin-China, Simla. Does well in 
Abbottabad, but is a rather scraggy tree. The stem is usually surrounded 
by suckers which may be dug up and used for propagation. Flower: 
March. 

Aeatjoabia OcTNNiNGHAMn, Street. — ^A large tree reaching 150-200 
■feet in height and 18 feet in girth, branches in wWls. Leaves much 
like those of Gryptomeria japonica. Male catkins 2-3 inches long, *3 
inch diameter. Cones 3 inches long, 2 inches diameter; the scales 
broadly cuneate, the apex flattened, bearing a rigid spreading or re- 
curved point. Bichmond Bher Fine, 

XGVIll. GYGADAGE/E. 

Indigenous to New South Wales and Queensland. Cultivated in 
Lahore. This tree may be distinguished from Gryptomeria by its 
branches in whorls and the bark peeling off horizontally ; in Crypto- 
meria the bark peels vertically. 

Small trees witli ilie appearance of palms from which 
tkey may at once te distinguished by the involute vernation. 
Leaves pinnate, large. Flowers dioecious. Male flowers in 
*erect cone® formed of thick stamens whicli bear on tbe lower 
surface nnmerotis fflobose anther-cells. Female flowers in a 
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large cone resembling tbe leaf-bud and composed of imperfect- 
ly developed leaves (carpophylls) wbicb bear on the edge to- 
wards the base 1-4 pairs of large ovules. Cotyledons 2. Dis 
TKiB. A small family; tropical and sub-tropical. There are 
no indigenous representative, but the following are grown in 
gardens. 

OroAS, TAriTh, — Carpophylls with 4-8, rarely 2 ovules, which are 
erect or horizontal. Stem growing through the female cone. 

Cyoas rbvoluta, Thunb , — ^Trunk 6 feet high producing suckers 
freely, 12 inches of more in diameter, densely clothed with the old 
leaf-bases. Leaves 2-6 feet long; leaflets about 3-6 inches long, -2 inch 
wide, the margins strongly recurved. Carpophylls 4-9 inches long, the 
blade pectinate; ovules 4-6. 

Indigenous to Japan and China. Commonly grown in gardens in 
the plains. The female plant only has been introduced and is orona- 
qated by suckers. 

Oycas OIK.OINALIS, Linn . — ^Trunk 15 feet high, 6-12 inches diameter 
Leaves 5-9 feet long; leaflets 6-12 by -S-'S inch. Male cone ovoid- 
oblong, 8 inches long, 3 inches thick, tip of the stamens with a Jong 
upturned acuminate point. Carpophylls 6-12 inches long, the blade 
sanceolate, tapering to a long point, crenate or spinous-toothed. 

lu(^genous to S. India, ^ Malaya, etc. Cultivated occasionally in- 
the plains. Both sexes are in cultivation* 
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ADDENDA. 

As the name used in this flora are for the most part those 
used in the Flora of British India and as under the Interna- 
tional Rules of Botanical Nomenclature, a large number 
of these names have to be replaced, I have added the following 
notes dealing mostly with names which are at present un- 
familiar in India, but which have mostly appeared in recent 
works. Many of these names should be adopted at once, 
others will probably not stand on careful examination. In 
some instances I have checked the validity of new names pro- 
posed, and in several cases have found that no change is called 
for, and consequently have not quoted them. In very many 
cases it will be found that the validity of the new name depends 
on the possibility of recognizing a plant from a totally in- 
adequate description by one of the earlier authors Qi>ide note 
under Grewia) or the correct reduction of a plant to one pre- 
viously described {vide note under Thes^esic^, As there is at 
present a craze for reviving long-forgotten names nomen- 
clature is far more unstable than it was before the present 
rules were published, and names which appear to be correct 
are liable to be overthrown {vide note under Albizzia stipu- 
lata) at any time. Unfortunately much of the changing of 
names is done by people who often do not appear to have ever 
eeen the, plant they are writing about and to whom the date of 
publication is the only thing they are interested in. The 
names used by the authors of the Pflanzenreich are of 
course in a very different category and there is seldom any ob- 
jection to the changes proposed in that work, though there often 
is to the specific limits adopted. 

'Page 8. — Cocoulus hirsutus (Linn.), Diels in Engler 
Pflanzenreich 46 (1910) p. 236 =(7. villosus, DO, 

Page 9. — Coooulus pendulus (Forst.) Diels, 1. c. p. 237= 
C. J^^eba, DO. 

Page 21. — Geipparis ze^lanica, Linn. Sp. PL ed. 2 (17fl3) 
p, 720=U. hotrida^ Linn, f. vide Kew Bull; (1916) p.-62. 

Page 24. — Pittosporum fioribundum, Wight and Am. 
Rehder and Wilson in PL Wils. Ill, p. 326 — state that 
{Wight and Arnott’s plant differs from the Himalayan species 
in its inflorescence which is a much-^branched paniculate 
corjjnnb. I cannot distinguish the S. Indian fi*om N. Indian 
forms on this character, but P. napaulensis (DC.) Rehder and 
iWilson PI. Wils, III (1916) p, 326 appears to be the correct 
name being based on Senaoia Napaulensis ^ DO* Prodr. I (1824) 
p. 347. 
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Pagfi 37 . — Myrioaria gprmdmoct, D,esv. Eekd'ar in PL, 
.Wils. li, p. AO'y — tte name M* hraoteata^ Eoyle, 111, 
Bot. Himal. t. 44, as lie considers tlie Indian 

plant specifically distinct from the European. 

Page 36, — Malvastrum coTomandelianum (Linn.) Garcke 
in Bonplandia Y .(1857) p. 297 =lf . tTicuspidatum, A. Gray. 

Page 38. — 'Ahutilon mutiGum^ Sw. — should apparently be 
called A. glaucum, Oav. — vidfi Eew Bull. (1916) p, 65. 

Pago 41. — llhespesia macrophylla, Blume. — I followed 
Cooke El. Bomb, I p. 114 in reducing 2\ LamipaSy Dalz. and 
Gibs, to T. macro^ylla, Bliune. According to Koorders, 
Exkursionsflora van Java II, p. 588, the latter has l-flowered 
peduncles and seeds with long hairs at the base. The Punjab 
plant should be called T. laTwpas (Oav.) Balz. and Gib®. Bomb. 
El. (1861), p. 19. To treat it as a Hibiscus under which 
genus it becomes H. lampas, Cav. Dis. Ill (1787) p. 154, t. 
o6, f. 2, as is done by E. Schumann in Engl. Pflanzenf. does 
not seem to be justifiable as the stigma is clavate and the seeds 
art not reniform. 

Page 49. — Grewia. Drummond in Journ. Bot, 49 (1911) 
pp. 329, 367 — ^has given an account of the Grewias of Rox- 
burgh and suggested numerous changes of names. Without 
checking his conclusions I do not feel disposed to accept any of 
them. His acceptance of the name G- damine^ Gaertn. f. de 
Erjict. (1791) p. 118, t, 106, in place of G. salvifolia^ Heyne 
appears to be highly inadvisable, G, daTwine^ Gaertn. f. is 
based on the figure and description of a single fruit collected 
in Ceylon by Hermann who collected a large number of exotic 
aa well as indigenous plants. Obviously G. damine^ Gaertn. 
f., can never be recognized with certainty and it is far better 
to allow the name to lapse for want of an adequate descrip- 
tion. 

Page^ 56. — Tilia, The species cultivated in Dalhousie 
is T. cordata^ Mill. 1 have no specimens of tbe Simla 
lime. 

Page 58. — Hiptage hengalensis (Linn.) Eurz in Journ. 
As. Soc. Beng. 43 ii (1874) p. 136. ifannisteria bengalensis ^ 
LinUjt, Sp. PI. (1753) p. ^l=^Hiptage Madablota, Gaertn. f. 

Page 61, — -Limonia cremilata, Roxb. Cor. PL I (1795) t. 
acidissvma^ W. and A. non Linn., vide Trimen in 
Journ. Linn. Soc. XXIY, p, 142. 

Page 64. — Citrus macmna (Burm.) Merrill, Interp. 
Rumph. Herb. Amboin. (1917) p. 296=^0. grmdis, Osbeck 

deotmana, Murr. 

Page 64. — Glycosmis cochinchinensis (Lour.) Engler in 
Pflanzenf. HI 4 ,(1896) p. 185== O', pentaphylla, Oor. 
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Engler l.c. ateibutes the combination to Pierre :wKo in 
PI. Cochincb'. merely points out that G-. i^enUvphylla is the same 
as Toluifera cocMnchinensis, Lour. 

Page 65 . — Murraya paniculdta (Linn.) Jach in Malay 
Mi seel. (1820)' p. 31=3/’. exoUca, Linn. 

Page 66 . — Feronia Limania (Linn.) Snongle in Jonm. 
[Wash. 'Acad. Sc. IV (1914) p. 328=3*. ElepJicititum, Correa. 

Paye 68 . — AUaritliXLS aliissifna (MiH.) Swingle in Jonrn. 
Wash. Acad. S6. yi [(1916)' p. ’495=A. glan^lo'sa, Deaf. 

Page 73. — ^Por CKukrassia read CJMkrasia, sometimes 
written CKikrmaia. 

Page'i^. — 'lied domitona. '£iton=7. Cassine, Walt, non 
Linn. ' 1 

Page 83 . — ZizypRiis ^itjuSa, Lamlc. being '& different 
species and later than Z. ^Jujuha, Miller should b‘e called 
7j. mauritiana, Lamh. Encyc. Method. Ill (1789) p. 318. 

Pcege ZS.‘—Zizyphm 'Jujuha, Miller, Gard. Diet iH (1768) 
Ho. 1 non Lamarck = Z. saUva, Gaertn. 

Page 96 . — Vitis landta, Roxb. The plant described under 
this name is not Roxburgh’s plant, but is the Vitis lanata. Dene 
in Jacquem. Voy. Bot. p. 32, t. 36, and as it requires a name 
I propose to call it Y .Jacqu&montAi, sp. nova. Y. rugosa, is the 
plant mainly represented under this name in Wallich’s 
Catalogue and it is Y. Jacquemontii but is not the -plant to 
which Wailich originally gave the name Y. rugosa which is not 
found in the Punjab. 

Page 104 . — 'Acer ‘Return, Thunb. Pax in Engler Pflanz- 
enreich Ho. 8 calls the Himalayan form Acer laetum, G. A'. 
Mey. var. culiuratum. Pax. In Engl. Bot, Jahrb. XI (1889) 
p. T4, he describes an Acer molle from the. West Himalaya. 
This plant is unknown to me. Pax in Pflanzenreich places 
it next to A. caesium, Wall, from which it differs in the adult 
leaves being densely velvety pubescent beneath. 

Page 106 . — SchleieKera oleosa '(Lour.) Memll in Interp. 
Rumph. Herb. ’Amboin. (1917) p. SB1= SchleieKera 'trijuga, 
Willd. 

Page 107. — Do'donaea visoosd, Linn. A form of this 
plant differing from the indigenous form in having bisexual 
flowers and rather larger leaves, is becoming common in gar- 
dens. It was introduced by seed obtained from .Vilmorin in 
1913. 

Page 112 . — 'BKus javanica, Linn. Sp. PI. (1753) p. 265= 
R. semialata, Murr. 

Page 113 . — Rhus succedama, Linn. var. Kimalaica, 
Pook. f. According to Rabder and Wilson, PI. Wils. JI 
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p 181 tMs slioxild be called R- 'veTnidfl/ua, Stokes Sot. (B£at. 
Med. II (1812) p. 164. 

Page IVt.—Spon^as pinmta (Linn, f .) Kurz in Pegu Re- 
port (1875) A 44=8. Tnangifera, Willd. 

Page 118.^ — Pleiogytuium ceiresiferum, comb. noY.= 
Owenia ceradfera, P. v. M.=P. Solandri, Engl. 

Page 120,^Mormga oleifera, Lamk. Encyo. Metbod. I 
(1785) p. 398 pterygosperma, Gaertn. 

Page 130. — Indigofera Qerardiana, Wall. One of tbe 
numerous forms of this plant has been described as 1. rubro^ 
violacea, Dxinn in Kew Bull. (1922) p. 117. 

Page XZ'i.-— Indigofera atropurpurea, Such. Ham. Ac- 
cording to Prain Sot. Mag. sub t. 8208 this plant has (11-) 
13-17 leadets whereas 1. hehepetala, Benth. has 5-9 (-11) 
leaflets. I hare checked all the flowering specimens in herb. 
Dehra and these characters appear to be reliable. 

Page 146. — Ebenus steMata, Boiss. should Be omitted 
from the Punjab Elora. The sheet in herb. Dehra said to 
have come from the Siran vailley Hazara actually came from 
Saran near Port Sandeman, Baluchistan. 

Page 156. — Desmo'dium heterocarpum (Linn.) DO. Prodr. 
II (1825) p. 337=Z>. polycarpum, DC. 

Page 168. — Desmodium lasiocarpum (BeauY.) DC. 1. c. 
p. 328=Z?. latifolwm, DO. 

Page 160, — 'Mucwm nigricmis (Lour.) Steud. Horn. ed. 
2, II (1841) p. 163=.M. imbrioata, DO. 

Page 170- — Pongamia pi/timita (Linn.) Merrill, Interp. 
Rumph. Herb. Amboin. (1917) p. 271=P. glabra, Vent. 

Page 175. — Caesalpima crista, Linn. Sp. PI. (1753) p. 380 
pro majors parte=(7. Bonducella, Plem. Yide Merrill in Philip. 
Joum. So. !^t. V (1910) p. 53. 

Page 180. — Cassia surrcRensis, Buxm. f. PL Ind. (1768) 
p. 97=0. glauca, Lamk. 

Page 186. — Delonve regia (Boj.) Raf. PI. Tellur. II 
(1836) p. 92=P. regia, Boj. vide Merrill I. c. p. 52. 

Page 188. — Albizzia stipulata, BoIy. Mr. Gamble in PI, 
Madras adopts the name A. margmata (Lamk.) Merrill in 
Philip. Joum. Sc. Bot. V (1910) p. 23, based on Mimosa 
maa-gvmta, Lamk. Enoyc. Meth, I (1783) p. 12, Merrill has 
however given up this name in favor of A. chindnsia (Osbeck) 
Merrill in Interp. Rump. Herb. Amboin. (1917) p. 49, based 
on Mimosa chinensis. Osbeck, Dagbok Ostind. Resa (1767) j>. 
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Page 235 . — Hydrcmgea anomala, D. Don, Prodr. PL .TSTep. 
(1825) p. 211 altissima^ Wall. 

Page 2^Q.^HydTafbgea opuloides (Lamk.) K. Koch, 
Dendrol. I (1869) p. 353 =i?. Hortensia, Sieb. 

Page 247 , — Eugenia cumini (Linn.) Merrill, Interp, 
Enmpli, Herb. Amboin. (1917) p. 394 =jE?. Jambolana, Lamk. 

Page 249. — CalUstemon. Tbe following species are grown 
occasionally^ in N. W. India. Tbey are sbrubs or small trees 
and C. viminalis^ Cheel differs from all of tbem in having red 
flowers together with pendnlons branches. 

A. Leaves rigidly coriaceous. 

CallisteTnon iracJiyandrus, Lindl. var aoerosus (Miq.) 
Cheel. Leaves subulate with a narrow groove on the upper 
side. Eilaments red anthers yellow. 

Halsr long befen grown in Saharanpur and probably occurs 
in Punjab gardens. 

CalUstemon rigidus, E. Br. Leaves 2-3 by *l--2 inch. 
Eilaments about 1 inch long, deep crimson anthers dark. 

Cultivated in Abbottabad. 

CalUsiemon rugulosus, DO. Leaves 1-6 by -15 inch, dotted 
with raised spots when dry, aristate. Eilaments about -5 inch 
long, crimson, anthers yelloyr. 

Cultivated in Lahore and Ahhottabad. 

B. Leaves not rigid, midrib penniveined. 

Callistemon lanceolatus, DC. EilamentvS about ;7 inch long, 
deep crimson, anthers dark. 

Cultivated in Lahore. 

Callistemon salignus, DO. Eilaments about *6 inch long, 
oreaijay-yellow, anthers yellow. Valves of the capsule enclos- 
ed. 

Has been grown in Saharanpur, Debra Dun and Calcutta 
and probably occurs in Punjab gardens. 

CalUstemon paludosus, E. v.^ M. Filaments about -4 inch 
long, creamy-white, rarely reddish, anthers yellow. Valves 
of the capsule about level with the orifice. 

Cultivated in Delhi. 

Page 253 . — Eucalyptus crehra^ E. v. M. The form men- 
tioned with larger fruits with the valves more or less exserted 
is E. drepcmophylU, E. v. M. now considered to be a distinct 
species. It is a smaller tree than E. crehra stands a heavy 
^ftinf all well but is not particularly rapid in growth, 
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'Page 259.— TFoo3/orifoa fruticosa (Linn.) Knrz in Jonrn, 
As.- Soe. Beng. 'XL (1871) p. 56= TF. jlorihunda, Salisb. 

Page ^'d.—IJagerstroemia Plos-Regvme, Betz. Koeine 
in Engl. Pflanzenr. adopts the name L. spedosa (Linn.) Pers. 
For the objections to this see King, Jonrn. As. Soc, Beng, 
67, ii, p.- 9. 

Page 264.*-*Op«niio elatior, Mill. Gard. Diet. ed. 8 (1768) 
No. 4=0. mg'rieam, Hai^. 

Pape 269. — -Marlea chinensis (Lour.)conib. noy. Stylidium 
ohmensef lionr. FI. Ooohinch. (1790) p. 220— M. begordae^ 
'folia, BoxB. 

Page 289.“ — ’AntKotiephalits indict, A. Bich. in Mem. 
Soc. Hist. Nai. Par. Y (1834) p. 237.- T do not tnoTr why 
Gamble in FI. Madras adopts this name as the oldest name 
for the tree is Nauclea Cadamba, Boxb. There appears to be 
no objection to the name "A. Cadamba (Eoxb.) Miq. FI. Ind, 
Bat. n (1857) p. 185. 

Pag'e 289.— 'Oar<?ema augusta (Linn.) Merrill Interp. 
EnmpE. Herb. Amboin. (1917) p. 485=0. jasminoides, Ellis, 

Page ^XXO.’^Wiodod&id)ron antUopogon, D. Don. Balfonr 
f. in Notes 'from the Bo 3 ^ Bot, Gard. Edinburgh IX (1916^ 
p. calls tbe N. "W. Hhnalayan plant R. 'hypenani'hv'm and 
states that it diSsrs from B. antfiopogon, D, Don, of eastern 
Nepal and SihHm in haying flowers yellow from the outset 
in large trasses and 'Miage-bnd leaf -scales persistent. The 
color of the flowers is, as I Kaye already stated, milk white 
in OEamba wE^ ® haye seen many thousands of plants in 
flower, but tEey tnro yellow on drying in the herbarium, 
TEe east and west Himalayan plants can be separated by, their 
bud-ScaleS by those wEo consider this suflicient for specific 
disiinctious. 

Page 808 .“ — Addida eseaVlonioides, CKam. and Schleoht, 
=A'. Pickervitgia, Torr, and Ghray teste Mez in Engl. Pflan- 
zenr. No, 9’. 

Perge 318. — Wraximts excelsior, Linn. LingelsEeim in 
Engl. Pflanzenr. No. 72 treats P, ffookeri, Wenzig as a se- 
parate species and also describes F. Brandisii which is supposed 
to diBer from F. 'HooTieH in Haying pubescent twigs. Both 
species are said to be dioeious whereas the European F. ex- 
celsior is said to be polygamous. The Indian ash is howeyer 
not dioecious and I haye seen seyeral specimens in young fruit 
with the anthers ^ill persisting. The pubescence of the twigs 
is yery yariaMe. 

Page 333. — Tabernaemo'ntana 'divariedta (Linn.) B.Br, 
exBoem. and Schult. Syst. lY (1819) p. '427=7’, eoronaria, 
:wi|ld- 
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page 335. — Nermm indioum, iMill. .Qtard. Diet. ed. 8 
(1768) No. 2=N. odorum, Soland. 

Page 336 . — Trachelospermum Uiaidttjn (D. Don) E. 
Sclium. in Engl, and Prantl. Pflanzgnf. IV^ 2 (1885) p. 173 
= T. fragrans. Hook. f. 

Page 337. — Plumeria acuminata, Ait. Hort EoWa ed. 2, 
II (1811) p. 70 ia one year before P. aoutifolia, Poir. 

Page 345. — Pergularia eatensa (B. Br.) N, E. Br. ex 
Haines Bot. Bibar and Orissa .(1833) p. 652=Do63ffi*o eatensa, 
B. Br. 

Page 346. — Holostenmna annularis (Boxb.) E. Sobrun. in 
Engl, and Pranii, Pflanzenf. iv, 3 (1895) p, 2b0=H, Rheedia- 
num, Spreng.. 

Page 352. — 2'elosma paiUda jfW. and A.) Craib in Eew 
Bull. (1811) p. ^B^Pergulcma pallida, and A- 

Page 375. — Russelia equisetiformis, Cbam. and Scblecbt. 
=R, junoea, Zuoc. teste Britton in Pl. ^i?n,uda. 

Page 375. — Russelia coocinea (Linn.) .Wettst.=i2, mr- 
mentosa, Jacg,. p. p. teste Wettstein in Ei^l. Pflanisenf. 

Page 876. — Paulownia tomentosa (Tbunb.) E^ Eocb, 
Dendrol. II (1872) p. 298 imperiaUs, gieb. and Zncc. 

Page 403. — Caryopteris. Tbe description of Bie frjiii .is 
inaccurate. In C. WalUchiana tbe seed (wbicb is not a bony 
pyrene) is embraced by tbe placenta. On ripening tbe fruit 
breaks up into 4 concave valves to one edge of eacb of :crbicb 
a seed is attacked by tbe placenta and is bidden between tbe 
valve of tbe capsule and &e placenta. 

Page 408. — Pogostepion bengJudense (Bm-m. f.) Q, 
Euntze Bev. Gen. PI. ,(1891) p. 538 =P.. pleotrcmthoides, 

Page 408. — Msholtzia fruticosa (D. Don) Bebder in PI. 
Wils. Ill (1917) p. 381 =P. ppVystachya, Bentb. 

Page 415. — Deeringia amaranthoides (Lamk.) Merrill 
Interp. Bumpb. Herb. Amboin. (1917) p. 241=D. oeloaioides, 
B. Br,, 

Page 443. — Osyris Wightiana, Wall. Oa,t. No, 4036 
nomen, ex Wight Icon. V (1853) p. 17, t. 1853 deserip.—O. 
arborea. Wall. Cat. No. 4035 nomen, ex A. DO. in DO, Proir. 
XIV (1857) p. 633 desorip. 

Page 465 . — XJVmus Brandisiana, 0, E. Sdm. in Oester, 
Bot. Zeitsebr. 66 (1916) appears to me to be U. Wodliekiema, 
Plancb. but I bave not seen .any of tbe specunens g[uotod. 



page 477. — Moms addosa, GrifE. Not. IV (1854) p. 388 
appears to be the oldest valid name for tbe tree called, M. 
indica vide Schneider in PI. Wils. Ill p. 294 and Merrill in 
Interp. Bumph. Herb. Amboin. p. 188. 

Page 486. — Madura pomifera (Baf.) 0. K. Scbn. IJl. 
Handb. Laubbolzk. I (1906) p. 806=M. aurantzaca, Nutt. 

Page 491. — Myrioa Nagi, Tbunb. being a Podocarpus tbe 
Himalayan species of Myiica should apparently be called M. 
esculenta, Buch. Ham. ex D. Don, Prodr. PI. Nep. (1825) 
p. 56. 

Page 497. — Corylus Colurna, Linn. The Himalayan tree 
is treated as a separate species from the European one under 
the name C. JacquemonUi, Dene in Jacquem, Toy. Bot. (1844) 
p. 160, t. 160 by Bean in Kew Bull. 1913 p. 163 and by 
Schneider in PI. Wils, II pp, 447, 449 but not by Winkler 
in Engl. Pflanzenr. 

Page 514. — Populus balsamifera, Linn. 0, B. Schneider 
calls the Himalayan tree P. szechuemica, 0. E. Schn. var. 
tihetica, C. K. Schn. PI. Wils. Ill p. 33. 

Page 554. — Czmnmghaania lanoeolata (Lamb.) Hook, in 
Bot, M^. (1827) sub t. 2743 =C. sinensis, B. Br. 
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Nicodemia, Tenor© 
diversifoUa, Tenore 
madagasearknsiSf Parker 
Nyctaginacese 
Nyctanthes, Idnn. ^ 
Arbor*tristis, Linn. 

' 0. 


OeimvM, linn. 

americamm, Linn. 
basilicumf Linn. 
eamm, Sims. 
graUssim'm, Linn. 
sanctum, "iAm, 
Odina, Roxb. 

Woodier, Roxb. 
Olacaceae 
01 ax, Linn. 

nana. Wall 
Oloacese 
Olea, Linn. 

cuspidata, Wall, 
enropcea, Linn. 
ferruginea, Royle 
glandulifera, Wall 
Oncoba spinosa, Forsk. 
Opuntia, Mtll 

ooocinellifera, Mill 
demmana. Haw. 
Dillenii, Haw. 
elatior, BUrkil. 
Ficus- fndica, Mill. 
inermis, DC. 


Pages, 

491 
564 
491, 564 
491 
27 
558 
27, 558 
27 

305 

306 

307 
307 
247 
249 


-47 

528" 

528 

562 
108 
336 
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liinbata, Bmiih, 


412 

Ougeinia, BeMth. 


151 

dalbergioidcs, Beuntli, 


151 

Oweniif IP.v.M. 
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113. 559 tilkeevs, Sm. 

559 Rumex, Lmn. * • 

113 bastatus, D. Do«, ^ 

166 Bnscus Eypophyllum, Linn, 

166 Busselia coccinea, Wettsfc. • * 

167 equtseUformk, Cham, and ScH. 

238 juncea, Zuoo. 

239 sarmeniosa, Jacq. , • • 

239 Rutacese 

238 

240 B. 

239 

240 Adans. 

462 Adansoni, Guersent. 

462 Sabia, Cokbr. 

365 campanulata, WalL . • : 

366 Sabiaoese , » - 

421 8accfiarnin armdinacemn, Hoofc.'L 
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875,668' 
376, 668 
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109 
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^r-^contimicd. 


• Bo^cmrum Munja, Boxb. 
, , 5 j)o faneum, Liun. 

;,Sag^rotia, Brongn. 

' v' .BfandretMana, Aitob. 

Brong'i). 

{Jj('v‘7 .'* a vig7i. 

§aii^ J^'rr 

. Mhytonica, Lirm. 

' ■/••Bapi’ca, Linth 
‘ jiaphnoides, Vill 
Anders. 
^nder,^. 

'-i^itmjens Anders. 
Wall. 

f Anders, 

Unii, 

_ ‘ fn(tkv(oso, Anders. 

//I farcata, Anders, 
,>^i!f^laiico‘pJi%ll{tt xAndere. 
Wajl 

\fl juistata, ii'y???. 

*. insJgmSf Anders. 

^ jaUcea, Anders. 

• Lindleyana, W all 
^rocarprr, Andei>. 

7 ^ itujriccBfo/ id, Anders, 
oxycarpa, Anders, 
fycnostachya, .Ander.«i, 

, ^jfyrim, Lindl. 

; ^^§e^o(mrpa, Anders. 

.. ' ■ywophyl Uj Anders. 
.fe.vie^fia'sporina, Borh. 

Lhnn. 

;JWallichiajia, Anders. 
"itoola, Lim. 

JC'S^lfoetida, Bel 
\\ ^vermioiilata, Linn. 

' verrucosa, >1. Bieb, 
SaJyadora, Linn. 

olepides, jDcwe. 

• persica, Linn. 
^Salvaddracees 
Mvia officinalis, Linn. 
Bambuevs, Linn. 

Mbuhs, Linn. 
nigra, Linn. 


nydai,cso 
.Santalac^se 
gfe^.dacc£e 
JSlpa'diis, Toum. 

^^rgens, Eoxb. 
> ^ la^iJoUus, Vahi. 

ffoertn. 

|v . ; epTiifoimm, Boxb. 
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511 
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608 
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510 
504 
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610 

504 
508 
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417 
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327 
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412 

279 

279 

279 

279 

260 

443 

100 

106 

106 

107 

106 

459 

460 
459 


Scij^olaccEe 


Pages. 

309 

jS'araca indica, Lmn. 


187 

Sarcococca, Lindl. 


455 

^runiformis, I indl. 


450 

saligua, Mudl, Arg. 


455 

Sauranja, Willd. 


31 

nepaulensis, BC. 


31 

Baussuiea Lappa, Clarke 


298 

Sasifragaeose 


235 

ScMnm molle, T iun. 


118 

terehirdUJolius, Eaddi 


118 

Seliizandra, Mkliaux, 


5 

grandiflora, Elc. /. ami Th. 


5 

Sclilciclicra, Willd. 


105 

oleosa, Alenill 


559 

trijnga, Willd. 


105, 559 

Bclictia, brachypetala, Send. Mi folia, 

180 

Jaoq. 


186 

Flcrophnlariaeefe 


— . 375 

Scutellaria, Limt, 


410 

ropens, Bnch. Elam. 


410 

Scmecarpus, Linn, f. 


115 

.^acardium, Linn. /. 


115 

Benana Napaulensis , !)('. . 


557 

Scricosloina, Bloch. 


362 

paueiH(jnim, Bloch. 


303 

Berma fmtida, 1 anik. 


290 

Scsbania, Bcop. 


127 

aculeata, Pers. 


128 

SDgyptiaca, Poin 


127 

grandiflora, Pers. 


12(S 

Shorca robusta, Grerln. /. 


32 

Sida, Linn. 


33 

acuLa, Bunn. 


35 

alba, Linn, 


3,4 

alnipUa, Linn. 


;H 

carpinifi/Ua, Linn. f. 


35 

cordifolia, Linn. 


30 

grewioides, Ouill. Pm. and Mich. 

36 

humilis, Willd. 


35 

ohovata, 'Wall. 


35 

rhombifolia, Linn. 


35 

rhomboidea, EosB. 


35 

Bpinosa, Linn. 


34 

veronicsefolia, Land', 


34 

Simarubacese 


66 

Skimmia, Thunb. 


04 

Lauroola, Bieb. and Zucc, 


04 

Smilax, Limi, 


520 

aspera, Liiw. 


521 

degans, Wall. 


522 

macrophylla, Roxb. 


521 

menispermoidea, A.BC. 


522 

parvifolia, Wall 


522 

vaginata, Bene. 


522 

Solanacese 


367 

Solantun, Linn. 


368 

coaguUns, Forsk. 


370 

Dulcamara^ lAnn, 


368 
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B^coiUhiued^ 


- Solanum graciiipes, Dene. 
incaaum, lAnn. 
indicum, Linn. 
Jasmimides, Past. 
Melongena, Liim. 
Pseudocapsimm, Linn, 
Bantonnetii, Oarr, 
Seaforthianum, Andr. 
tnjberosnniif Linn, 
verbascifolium, Lmn. 

Sopbora, Idnn, 

Griffitliii, Stocks. 
japomcG', Linn, 
mollis, Gmk 
secwidi flora, DO. 

Spartium junccim, Linn . 

Spatholobua, Hassle. 
Iloxburghii, Benth. 

i^pirina, Linn. 
arouata, Hook f. 
bella, Sims. 
canescens, D, Don. 
cantoniensiSf Lour. 
forymbosa, Roxb. 
faHigiata, Wall. 
gracilis, Maxim. 
hypericifolia, Idnn, 
Lindloyana, Wxdl. 
parvifolia, Bert. 
pninifollo', Sieb. and Zucc. 
mbiJoUa, Linn, 
vaccinifolia, D, Don. 
Zabelma, O.K. Schn, 

Spottdias, Linn. 
pinnata, Kur« 
juangifera, Linn. 

Staphylea, Linn, 
emodi, Wall. 

Btenolohkmi stans, Seem. 

Stephania, Low. 

clogans, Ek f, and Th, 
glabra, Miers. 
fotmda, Hk. f. and Tb. 

Stopkegym, Korth. 
famtolia, Korth. 

Sterculia, Linn, 
alata, Roxb. 
color ata, Roxb, 
diversifoUa, Q. Don. 
palUnSf Wall 
platamfolia, Linn. f. 
rupestris, Bentb, 
Trichosiphon, Benth, 
villosa, Eoxb. 

StorouliacctB 

Stereospmmm, Cham, 
iuaveoUns, DO. 

Stmblus, Low. 
asper, Low. 


S— 

Pages. 

370 Strobilanthes, Btme. 

369 alatus, Nees. 

369 angustifrons, Glarhe. 

370 anisoplyllusi T. And. 

368, 370 atropurpureus, Nm. 

370 auriculatus, Hees. 

371 Dalhousianus, darU 

370 glutinosus, Hm. 

368 isophyllus, T. And. 

369 pentstemowides, T. And. 

171 scaber, Nees. 

172 Wallichii, Aees. 

172 Stylidinm chinense, lout. 

171 Styracese 

172 Suseda, Forsk 

173 fmticosa, Forsk 

164 Swietenia macrophyUa, King 
164 Mahagoni, Jacq. 

216 Symplocos, Linn. 

218 cratsegoides, Buck -Ham . , 

219 Bynadenium Grantii, Hook, f. 

218 Syringa, Linn, 

219 emodi, Wall, 

219 vulgar iSf Linn. 


219 I 

219 I 

217 

217 

219 

219 

217 

218 
218 
117 
560 
117 
101 
101 

377 
10 
10 
10 
10 

280 

280 

44 

45 
45 
45 
45 
45 
45 
45 
44 
43 

378 
378 
486 
486 


T. 


Tabernflemontana, Idm. 
coronaria, WiUd. 
divaricata, B.Br. 
Tamaricacese 
Tamarix articulata, VaM, 
dioica, Boxb. 

• gallica, Linn, 

Treupii, Hole 
salina, Dyer 

Tamarindus indica, Linn, 
Taverniera, DG. 

nummularia, Baker. 
Taxus, Linn. 

baccata, Linn. 
Tecoma, (?. Don. 
australis, E. Br. 
capensis, Lindl. 
grandifioTa, Delaun. 
jaminoides, lindl. 
radicans, Juss. 

Stans, Juss, 
undulata, G. Don, 
Tecomaria capensis, Spacb. 
Tecmella mMata, Seem, 
Tectom grandis, Linn, f, 
TeUma, Ooville 
pallida» Ocalb 
Tephrosia, Pers. 

diffvsa,^. and A. 
Hamiltonii, Drumm. 
hirto, Sam, 
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T^concMid, 


U. 


Tephrosia prooumbeus, Hm, 
' p'lrp’rofl. Pere. 

iilhr'i'j &A, 
iTermmaKa, Linn, 

-Arjuna, W. and A, 

- belerica, Roxb, 

'chebula, Betz, 
tomentosa, W. and A. 
TemstrcemiaceaB 
‘ Wctradenia consimilis, Nees 
\'i^uginosa, Wall. 
"^bro^Ot Necs. 

Tetmstigma semdodum, Plancli. 
Tbespesia, Mmd, 

; iampas, Dalz, and Gibs, 
'itnatjrophylla, J5Z. 

’’'TjieyctU, Linn. 

" newifolia, J uss. 

.. $%i‘nberffiiicocohiCi!, Wall. 

‘ ^mndifiora, lloxb. 
i orientaUs, Linn. 


\ 13ijanu8, Idnn, 

, ^ ; serpyllnm, Linn, 
Wl^manthus drictnSt Neos. 
^\fiiysamlma AgrostiHf Nees. 
Linn. 

• . cordata, Mill. 
i . ^laiypJiyllos, Soop, 

•* ' ^'ldgar^lSf Hayne 
TUiaceao 

^^itiheGLcethiopiCLi, Kotcliv 
. .Iia 0 Spora, Miers. 

cotdif olia, Miers. 

" ‘’T^oma divers if olt Ilf Gr^iy 
. . Tohife/racochlticJunensiSf Lour, 
Tcom ciUgtaf Roem. 

^ serrakf Room. 

\ arachelospeimnm, Lem, 

// fragms, LTooi’./. 

jflsmlnoldeSf Lem. 

V ^ ItuSclum, K. 8chvm, 
Trachywj^Ms exceUaf H. Wen<31, 
Takil, Beee. 

'^MmfLour. 

^i^^;'’grientalis, Blume 
’ politoria, Planck 
’ftreina, Linn, 
niudiflora, L'wb. 

[ W. and A. 

* ' ptlosa, RofA. 

1 ^ itomboidea, Jacq. 

>' .^dlfolia.Lam]5i. 

I Dene. 

^ Wight. 


134 

134 

133 

242 

243 

242 

243 

244 
30 

432 

432 

432 
99 
41 

■ 42, 658 
41, 668 
330 
330 

393 
‘ 393 

654 

433 
407 
407 

394 
538 

50, .558 
56, 558 
56 
56 
48 
413 
9 
9 

298 

659 

72 

73 

336 
336, 663 

337 
663 
530 
530 
470 
470 
470 
450 
450 

64 
56 
55 ■ 

55 

56 

347 

348 

347 

348 


Ulex euro^ms, Linn. 

TUmus, Limi, 

Brandmam, 0, K, Schn. 
campedriSf Linn, 
laevigata, Boyh 
vUlosat Brandis 
WallicMana, Phneh. 

Uraria, Desv, 
lagopus, DO, 
neglecta, Prain 
picta, Dm. 

Urena, Linn, 
lobata, Linn. 

Urtieaceae 


V. 


Vallaris, Bum, 

Hoynci, iSpreng, 
Verbonaeem 
Vemonia, Schreb. 

cincrascens, SchiUz.-Bq), 
Ventilago, Gccrtn. 

calyculata, Tida^. 
Vibimuim, Linn. 
coiiacouin, Bkinir. 
cotiui folium, D, Don. 
fcetcnsj Dene, 
nervosum, D. Don. 
Opulus, LI tin. 
stcllulatum, Wall, 

Tinvti, Linn. 

Villcbrunea, Gaud, 
frutoscons, Bhme 
Vinca major, Linn, 
roftea, Linn. 

Viscuin, Lim. 
album, lAnii. 
artionlatum, Bnrm, 
japonicum, Thmb. 
Vitaceib 
Vitex, Linn. 

Agms-cattfiifif Linn. 
Negundo, Linn. 

Vitis, Linn. 

capreolata, D. Don, 
carnomy Wall, 
divaricata, Wall 
flemow, Thnn]>. 
hederaUHf Ehrh. 
/nmalayaua, Brandis 
hiconstans, Miq, 
Jaoqnemontii, Larlcer 
lanata, Boxb. 
latifolia, Boxb. 
parvifolia, Boxb, 
persica, Bom. 
rugom, Wall, 
somicoidata. Wall 
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173 

465 
563 
467 

466 
466 
466 

149 

150 

151 
150 
39 
39 

464 


335 

395 

.394 

291 

291 

92 

92 
27(» 
272 

270 
272 

271 

272 

271 

272 
473 
473 
337 
.337 

440 

441 

441 

442 

93 
395 
395 
.395 

93 
99 
OS* 

97 

. 04 

m 
97 
. 99 
.X59 
90, 559 

95 

94 

96 

90. 569 

97 
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Vitis trifolia^ Linn, 

Yeitchii, Hort. 
vinifera, Linn, 

W. 

W.aslmgtonia fiUfera, H. Wendl. 

robusta, H. ^ endl. 
Wendlandia, Bartl. 
exserta, LG, 
puberula, LC. 

Wikstroemia, Endl 
canescens, Mekm^ 

Wisteria sinensis, PC. 

Withania, Pavq, 
coagulans, Duml 

SOinnKcra, DiiTUll, " 

floribnnda*^ Salisb, 
fruticosa, Km, 

Wrigbtia, B, JBr, 
coccinea, Sims. 


Vi-^nchded, 

Pages, 

9S Wrightia tinotoria, B, Bn 

99 tomeEtosa, Boem, and Schvlt , . 

95 

X. 

Xylosma, Forst, 
longifolium, Clos, 

530 

530 Z, 

282 Zantboxylum, Linn. 

283 alatum, Boxb, 

283 ^izypbiis, Jmss. 

435 hysudrioa, Mole 

435 Jujnbaj LamTs, » • 

173 nummularia, W, and A, 

371 cenoplia, Mill, 

372 o i^liy lla, Mdg&ff, 

. — rmmdRfdJUa, Lamk. 

259 satiVa, Gartn, 

259 Spina^GhrisH, Willd 

562 mlgaris,Lamh 

333 sylopyra, IT®, 

334 Zygopbyllacese ... 


. i34 
334 
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61 

85 


85, 

85; 
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